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THROUGH THE EYES OF THE EDITOR 


Earl Pound sets patient happiness as the 
goal of denture service. He divides denture 
service into three phases which, if they are 
properly developed, will make patients happy. 
There can be little criticism of his objective, 
or of the means he suggests for achieving 
the objective. It is too true that the esthetic 
possibilities are often neglected or compro- 
mised in favor of mechanical factors in 
denture construction. The careful imitation 
of natural form and color is basic to the 
restoration of missing parts of the ora! 
cavity. This imitation of nature frequently 
necessitates placing the teeth in positions of 
unfavorable leverage. It is only since ade- 
quate impression methods have been devised 
and since a better understanding of occlu- 
sion has been achieved that the factors of 
leverage can be compromised to improve 
esthetics. 


I agree that, in many instances, the an- 
terior teeth must be placed “off the ridges” 
to restore facial contour, but I feel that this 
is less important in the’ molar region, where 
the respect for leverages may be retained 
without detracting from the esthetic effect 
of the restorations. It is significant that 
among the most powerful forces used by 
nature to align natural teeth in the arches 
as they erupt are those applied by the 
muscles of the cheeks, lips, and tongue. 
Certainly the procedures suggested by the 
author do not conflict with this fundamental 
principle of tooth arrangement. The prob- 
lem is to know how far “off the ridge” to 
place the teeth, and the danger is that it is 
easily overdone. I agree that the problem of 
esthetics deserves a great deal more at- 
tention than it is receiving. 


Charles H. Jamieson points out the fact 
that no single impression technique can be the 


best for all patients. He urges that a basic 
technique be used for the average patient 
and that variations be made to meet specific 
situations. The basic technique he describes 
is an open-mouth, selective pressure tech- 
nique. He places the proper emphasis upon 
a knowledge of the anatomy of the mouth 
as a prerequisite for impression making. Ac-, 
curately fitted individual trays are used in 
such a way as to control both the impression 
material and the distribution of the forces 
of mastication. The peripheral tissues are 
respected in the development of the borders 
of the impression. It is an orderly and 
sound technique for making impressions. 

N. L. Kettlewell describes his technique 
for making complete dentures. The muscle 
trimming procedure involves the use of a 
special torch which is simple to construct 
and easy to control. He suggests the record- 
ing of vertical dimension by roentgenogram 
before the natural teeth are removed. The 
adaptation of the standard dental x-ray 
equipment to this procedure seems to be 
quite satisfactory. He emphasizes the im- 
portance of copying the natural teeth ac- 
curately, but there is a possibility of fracture 
of the natural teeth when they are held in 
position in a cast after they are extracted. 
I place more value on bilaterally balanced 
occlusion than the author and feel that 
modern denture restorations can be more 
than a “crutch” for patients. Certainly, ar- 
tificial dentures carry out the normal func- 
tions of natural structures better than other 
forms of prosthesis. 

James E. Pyott and Aaron Schaeffer de- 
scribe a technique for recording vertical 
dimension by cephalometric roentgenograms 
at the same time centric relation is re- 
corded by means of a Gothic arch tracing 
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and a plaster checkbite. The procedure of- 
fers great possibilities for the study of the 
vertical and the horizontal relations of the 
jaws, before, during, and after the construc- 
tion of dentures. 


Joseph S. Landa discusses the problems 
associated with the transition from partial 
lower to complete lower dentures. He points 
out the service required to keep the partial 
dentures in a satisfactory and physiologically 
sound condition. Occlusal harmony is par- 
ticularly difficult to maintain when the 
partial lower denture opposes a complete 
upper denture. It should be emphasized that 
in this situation the bone in the anterior 
segment of the upper jaw is in greater dan- 
ger than is the bone of the lower jaw. I 
agree that the lower anterior teeth should 
be retained but only if the health of the 
bone of the upper jaw can be protected. The 
large nutrient canals which exist in situa- 
tions he points out are a problem. The 
method of protecting them and the soft 
tissues which cover them is good. The basic 
principle for the positioning of the teeth is 
also sound, but it is sometimes difficult to 
determine the exact position of the natural 
teeth. Leverage on posterior teeth must 
be respected in some situations. Certainly, 
the patient is entitled to considerate advice 
and encouragement when those last few teeth 
are to be lost. 


Luzerne G. Jordan questions the high 
polish that is placed on the tongue side of 
the palates of upper dentures. His experi- 
ences bear out the contention that a matte- 
like surface on the palate provides a more 
natural “feel” to the patient. The sugges- 
tion is in line with the work of Pound in 
regard to the labial and buccal surfaces 
of dentures. The procedure described for 
carving artificial rugae is both ingenious 
and simple. It seems to be far better than 
other methods. 


T. J. Walker and W. O. Orsinger criti- 
cize the common methods of contouring the 
palates of artificial dentures. They suggest 
a technique for forming these contours for 
partial denture palates which provides for 
the same irregularities in the palatal casting 
as exist in the mouth. Acrylic resins are 
used for making resin patterns. It is an- 
other addition to the long list of uses of 
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modern plastics. If the procedure is car- 
ried out correctly, it will certainly improve 
the “feel” of the denture to the patient. 


Lynn C. Dirksen and Sebastian J. Cam- 
pagna describe a simple and practical method 
for producing minute irregularities on the 
tongue surface of palatal castings. While 
the irregularities are not duplications of 
those in the mucosa, they are similar enough 
to achieve the same results. As they have 
stated, this detail in prosthetic restorations 
has been overlooked by most dentists. 


Allison G. James finds the most commonly 
used stress breakers either inadequate or 
unsatisfactory. He feels that the appliance 
should restore itself to its resting form after 
occlusal forces are released rather than for 
the soft tissues to do this. There seems to 
be advantage in this principle. He suggests 
a stress breaker which is elastic and which 
will meet his requirements. The appliance is 
so designed that the abutments are rigidly 
connected to each other. This helps them 
to protect each other. The appliance is 
made so the saddles may move individually 
and without disturbing the abutments, yet 
they are attached to the abutment framework 
in such a way to be protected against lateral 
movement. He describes the technique of 
construction of this ingenious stress breaker 
in detail. There should be many indica- 
tions for its use. 


Joel Friedman analyzes the problems of 
partial denture planning with the objective 
of arriving at some basic principles of par- 
tial denture design. The analysis includes 
a diagnosis from a biologic and physiologic 
approach. The problers of the various 
types of stress which are applied to the 
restoration and to the tissues are considered. 
Using this analysis in designing partial den- 
tures can be very helpful and much trouble 
can be avoided. It suggests an orderly and 
sound approach to treatment planning and 
design. 


S. Arthur Rybeck, Jr., describes a simple 
technique for constructing distal extension 
partial dentures with semi-internal attach- 
ments. The procedure is easy to follow 
and does not require elaborate equipment. 
The design of the attachment permits rota- 
tion around the fulcrum line during func- 
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tion, and the attachment serves as a stop 
which is placed close to the gingivae. Thus 
the pressures on it are applied in the most 
favorable position on the clasped tooth. 


William A. Joy makes some excellent 
suggestions for placing sprues on patterns 
for dental castings. These procedures should 
reduce porosity in the castings. 


Joseph E. Ewing calls attention to the 
causes of failures of porcelain jacket crowns. 
He concludes that the failures can be at- 
tributed to a lack of attention to details and 
to procedures which are not standardized. 
His explanation seems most logical. Each 
step in porcelain jacket crown construction 
is considered in detail, and the corrective 
or preventive procedures are described in 
their proper order. This is a careful and 
critical analysis of the various steps in mak- 
ing porcelain jacket crowns. 


S. E. Misner suggests that the abutment 
teeth on master casts of partially edentulous 
mouths can be made of acrylic resin. If the 
shrinkage of the resin is not too great, the 
cast would certainly be an improvement over 
the all stone casts so far as durability is 
concerned. The accuracy of the suggested 
procedure should be checked. 


Fred Weitz and A. J. Shapiro favor the 
use of the two-stage, direct impression of 
the bone method for making implant den- 
tures. They list the indications and contra- 
indications for implant dentures and give 
an excellent description of the techniques in- 
volved in making these restorations. They 
insist, correctly, that implant dentures are 
still in the experimental stage, and that there 
is a great need for much scientific research 
in this field. They feel, however, that it is 
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of value to many patients, although there 
is still much to be learned about it. 

It is unfortunate that the contraindica- 
tions for implant dentures preclude their 
use for many patients who have difficulty 
wearing tissue-borne artificial dentures be- 
cause of poor health and disease. 


Jerome C. Strain makes a preliminary re- 
port on tooth socket implants. The implants 
were made in dogs and were carried out 
systematically. The results do not seem to 
be very promising, but the difficulties in 
maintaining control of the experimental ani- 
mals may have been responsible. I hope 
that further experiments can be carried out 
in animals and in situations where the im- 
plants can be subjected to the forces of 
mastication. 

A. Albert Yurkstas reports the results 
of his studies of the effect of missing teeth 
on masticatory performance and efficiency. 
Both the size of the remaining occlusal plat- 
form and the location of the missing teeth 
were considered. It is significant that the 
loss of one tooth (the first molar) can re- 
duce chewing efficiency 33 per cent, and if 
the third molar is missing also, the chewing 
efficiency is reduced 66 per cent. This may 
be due to the lack of control of the test food 
in the mouth. 

The reduction of chewing efficiency of 76 
per cent found with complete dentures may 
be due to the type of occlusal surfaces which 
were used. No data were given on the oc- 
clusal design of the artificial teeth, nor on the 
adequacy of the dentures. The wide varia- 
tion in efficiency noted among various pa- 
tients in the same category has a practical 
application to the problem of meeting the 
expectations of patients. 


—Carl O. Boucher 











PRESIDENT’S ADDRESS 


AMERICAN DENTURE SOCIETY 
CHESTER Perry, D.D.S. 


Detroit, Mich. 


WENTY-FIVE YEARS ago, a small group of men interested in the ad- 

vancement of denture prosthesis began an organization to promote further 
development in that field. That society was named The American Full Denture 
Society. For many years it was comprised of a group of workers who pro- 
duced the several phases of complete denture prosthesis by various techniques 
and their modifications. Its members have contributed much to the literature 
and science of prosthetics. The Society held meetings of this sort for twelve 
or fifteen years, and it was during this time that I was accepted into 
membership. 

There were never as many as a hundred members in those first few years. 
The Arrangements Committee needed to procure dental chairs, water containers, 
and heaters for tempering impression materials, instead of the projectors and 
screens used for our meetings today. Techniques were tried on four or five 
patients throughout the meeting. Such was our Society prior to this past world 
conflict, truly a workers group. 

During the five or six years of the war, one member, Harold L. Harris, 
maintained the existence of the Society, by personal contact, correspondence, and 
travel. He was Secretary, Treasurer, Program Chairman, and the staunchest 
believer in the validty of its existence. 

There were no meetings of the Society during the war years because of 
travel restrictions. Immediately after the war, a get-together was held in 
Chicago, just prior to the Chicago Mid-Winter Meeting. Harold and many 
of his friends and workers could not wait until the time of the regular meeting 
which would have been held just prior to the meeting of the American Dental 
Association in Boston that fall. This was the beginning of the precedent of 
two meetings a year. 

Many fields allied to prosthetic dentistry were discussed from the podium. 
Partial dentures were included. The physiology of teeth and tissues became a 
part of the discussion. Thus, the word “full” was dropped, and your Society 
became known by its present name, the American Denture Society. 

Its growth was tremendous. In 1947, Dr. Louis Block became President and 
named an official Program and Clinic Chairman. This principle has been fol- 
lowed by each succeeding President. Perhaps it was this integration of the 


Read before the American Denture Society, Cleveland, Ohio, Sept. 25, 1953. 
Received for publication Oct. 29, 1953. 
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program, perhaps it was a knowledge of the need for advancement in prosthetic 
dentistry, or a perpetuation of the friendliness of that little group of worker 
clinicians, or perhaps it was all three that brought about the very unnatural 
growth of the American Denture Society. Invited guests. who attended its 
meetings wanted to become members; study clubs and clinic clubs in denture 
prosthesis sought membership. The Indianapolis Club, in which John Geller is 
so actively interested, requested that its members become members of the 
American Denture Society. In 1949, there were 383 members, and by 1951 this 
number had swelled to 629. 

Your officers became alarmed. Hotels could scarcely accommodate our group. 
We were not popular with the American Dental Association housing committee. 

Dr. Luzerne Jordan, perennial chairman of the Constitution and By-Laws 
Committee, could not keep our constitution and by-laws current due to the need 
for repeated changes required because of the increase in membership. Finally, 
the officers placed a ceiling on membership at 850 members and cancelled the 
guest privilege. The Membership Committee has been taxed terrifically. 

The work of our Secretary doubled and quadrupled. Lost is that small, , 
closely. knit Society in which everyone served. Lost are the friendly and the not 
so friendly discussions in which we all took part at every meeting. Where we 
used to need just a room in a hotel for our meetings, we now take over the 
whole hotel. The cost to the Society has increased many fold. 

We are a different Society today. All of our members are interested in better 
dentistry, and specifically in better prosthetic dentistry. Most of us are specta- 
tors today, we are observers of the activities of the group. Perhaps not so much 
is gained by the individual, but more is gained by the membership and dentistry 
as a whole. 

Thanks to our capable program chairmen, the meetings have been wonderful. 
The role that the American Denture Society plays is one unique in dentistry, for 
no other specialty group embodies a Society such as ours. Our Society has, 
through the years, filled the need for the furtherance of prosthetic dentistry on 
a national scope by presenting advancement in the field to a larger group. 

I suggest these questions to you: Is our membership too large? Should the 
time, place, duration, and type of meeting be altered? These and perhaps many 
other questions will need to be answered by our members in the future. What- 
ever the future, may there always be an American Denture Society. May its 
activities ever propose advancement of the art and science of prosthetic dentistry. 


16350 E. WarREN 
Detroit, Mic. 








LOST — FINE ARTS IN THE FALLACY OF THE RIDGES 


Eart Pounp, D.D.S. 
Los Angeles, Calif. 


ATIENT happiness should be the goal of every prosthodontist as he fabri- 
ye his dentures. To achieve this result of a happy patient, there are three 
distinct phases which should be considered: (1) health of our patient’s body and 
mind, (2) complimenting the patient’s appearance, and (3) the mechanics of 
denture construction which involves replacing lost structures and coordinating the 
occlusal surfaces of the teeth. 

These three subjects will be discussed in the light of present-day trends, and 
this article will attempt to show: (1) that the first two phases, that is, health 
and appearance, do not occupy the important positions they should in our think- 
ing, our teaching, and our research, and (2) that the mechanical methods we are 
employing to replace teeth and other lost structures make it most difficult for us 
to develop natural-looking dentures or denture patients. 

Happiness is a state of mind. It is brought about by a feeling of well-being, 
security, harmonious relations with others, and confidence in one’s self. The loss 
of teeth, or even the contemplated loss of teeth, can be a severe blow to these 
finer senses, and our first duty to the prospective patient is to assure him that 
none of these senses will be in jeopardy. 

In other words, we must thoughtfully and carefully condition our patient 
to the problems ahead. We should not fail to inform him of the unpleasantness 
in store for him, especially the patient presenting the severe problems where comfort 
and chewing efficiency cannot be brought up to standard. He should be advised 
of this unfortunate situation, but at the same time assured that his personal appear- 
ance may even be improved. In this way, we can maintain high morale and build 
confidence without promising the impossible. 

This appearance phase of denture prosthesis is one that the patient, his family, 
and his friends are in a position to praise or criticize, and we know there is 
nothing that will make a patient happier and more determined to master the 
problem of wearing dentures than the conviction that his dentures are an asset to 
his appearance. 

The development of a pleasing oral and facial expression for the patient 
depends upon the dentist’s ability to replace in the dentures, both in contour and 
color, all of the structures that have wasted away. To reproduce or to imitate 
nature should be our aim. To compromise, to alibi, to accept anything less will 
only give an end result that will be proportionately unnatural. 

Read before the Academy of Denture Prosthetics, Los Angeles, Calif., April 13, 1953, the 
Second National Congress of the Dental Association of South Africa, Johannesburg, May 2 to 


9, 1953, and the Thirteenth Australian Dental Congress, Brisbane, June 1 to 5, 1953. 
Received for publication May 29, 1953. 








RMI d 





be 
4 
Pe | 


wi ERS 























Pounp: Lost—FInE ArTs IN THE J. Pros. Den. 
FALLACY OF THE RIDGES January, 1954 





Fig. 1—The upper picture shows a modern denture fashioned according to pre- 
vailing practices. The interseptal tissues are concave and pointed, encouraging food depo- 
sition between the teeth. The anatomy of the dental arch from the periphery to the gingival 
exhibits unnatural, flat, highly polished surfaces. This, together with absence of lifelike color, 
produces an effect which advertises artificiality. The lower picture is of a denture 
made for the same patient in which the three basic principles of esthetics were employed: 
1. The teeth are not set over ridge centers. They are more closely placed in the position 
occupied by the natural teeth. 2. The anatomy of the dental arches is contoured with more 
natural effects. The interseptal tissues are quite convex, filling the spaces between the teeth 
naturally. Some surfaces are slightly stippled, and basic natural contours are developed from 
molar to molar. This effect was produced by the use of a prefabricated contour veneer which 
was applied when the denture was in the wax-up stage. 3. More natural color effects were 
achieved by inserting a prefabricated color veneer into the flask at the time the denture 
was packed. The colors of living tissues should be imitated if we desire to make dentures 
which, when seen in the mouth, will enhance the cosmetic values of our patients. 
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Imitating nature with dentures involves the application of three basic prin- 
ciples, each one dependent upon the successful application of the others. 

1. Anterior and posterior teeth should be replaced in the same natural 
position from which they came relative to the lips, the cheeks, and the tongue. 

2. The basic anatomy of the dental arches should be fashioned about these 
teeth in all its natural contours. This cannot be accomplished unless the teeth are 
replaced according to nature’s principles. 

3. The exposed surfaces of the denture should then be tinted by an approved 
method to more closely imitate the color of living tissue. Color is dependent upon 
form, and successful color effects can only be made if the contours of the natural 
basic anatomy are present (Fig. 1). 

This technique is quite different from the routine procedures which have been 
followed in the past by the average dentist and dental laboratory; the value of 
such methods has also been questioned. 

De Van,’ in a recent article, expressed himself relative to these ideas. His re- 
sponse is typical of the thinking that prevails today and which has existed since 
its introduction many years ago. He stated, “The objective should be the constant ° 
preservation of what remains rather than the meticulous restoration of what is 
missing.” 

Whether or not this statement is justified will be discussed subsequently, but 
I would like to point out that it is just such a prevailing theory in dentistry which, 
when practiced, has made the development of natural esthetics extremely difficult. 
It is the meticulous, or we might say artistic, imitation of the normal that is our 
greatest asset to natural appearance and, therefore to the patient’s happiness. 

As I see it, the artistic has been talked out, taught out, and actually left out 
of denture prosthetics. Art is no longer frosting on the cake. It used to be— 
when cakes were only for kings and their courts—but today it is different. 

Karl With’ says, “Art is almost one with the staff of life. Art is the universal 
manifestation of our cilization.”” He continues, ““The artist must be the balance be- 
tween fine art and the production of things for everyday life. It is not a luxury, 
it fulfills our human needs. Art makes the difference between happiness and mis- 
ery. Art embraces not just the painting on the wall but everything that man has 
thought out.” 

Now isn’t this true? There is hardly a thing that is designed today, from the 
most modern of ocean liners down to simple coffee pots, that is not designed for 
eye appeal. Eye appeal is today’s greatest salesman. The artistic elements back 
of these eye-appealing contours are the beautiful French or Hogarthian curves. 
They are apparent everywhere, and above all in the teeth and their supporting struc- 
tures. The anatomy of the dental arches is but a composite of hundreds of gra- 
cious French curves. There are no sharp angles or flat surfaces. 

Should we not recognize these facts and utilize the value of eye appeal when it 
is to the advantage of both dentist and patient ? 


Should we ignore this fundamental of basic oral art and continue to use the 
flat and highly polished surfaces of the past? 
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Are we going to let ourselves develop into a group of biomechanical geniuses, 
and forego the artistic architecture so important to esthetics and patient happiness? 

Should we not recognize that dentures of poor esthetic quality tend to destroy 
everything that beauty culture is trying to do? 

Should we not understand the significance of the enormous preoccupation and 
expenditure of money for cosmetic purposes? 

And should we not also recognize the fact that all good business merchandis- 
ing is based first upon appeal, and second upon benefits? 


—— 


ATTITUDE OF THE PROFESSION 


It is logical to assume that progressive prosthodontists would be interested in 
studying and applying some of these fundamentals of good business. I sought to 
ascertain if this were true, and I am sorry to report the result of my research def- 
initely shows that prosthodontists are not working or thinking along these lines. 

In attempting to evaluate this attitude of dentists toward the fine arts of den- 
ture prosthesis, I first made a complete survey of all published articles that related 
to full dentures which appeared in the Journal of the American Dental Association, 
THE JOURNAL OF ProsTHETIC DENTISTRY, and in the Dental Digest, from 1946 to | 
1952. A total of 196 articles were reviewed, and while many phases of the subject | 
were presented, for purposes of brevity these were reclassified into seven categories 
(Table I). The number of articles in each category appears on the left side of 
Table I. 


TABLE I. Statistics SHOWING RESULT OF RESEARCH IN ARTICLES 
WRITTEN AND OPINIONS EXPRESSED* 














ARTICLES THINKING 
53 Jaw relations 119 
31 Teeth and occlusion 95 
88 Materials and miscellaneous 70 
15 Impressions 26 
3 Ridge preservation 39 
4 Esthetics casually 8 
2 Esthetics primarily 2 
196 359 





*Figures show the preponderance of effort and interest in the mechanical phases of 
prosthesis. 


Only 3 per cent of the articles even touched on esthetics, and only 1% per cent 
barely touched on the ridges as related to health and nutrition. 

My second step was an attempt to evaluate the thinking and the desires of 
prosthodontists. This was accomplished with the cooperation of the Postgraduate 
Division of the University of Southern California School of Dentistry. Eight hun- 
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dred postcards were sent out, one to each member of three prosthetic organizations. 
These men were asked to answer the following question, “What phase of prosthetic 
dentistry do you feel is most in need of research?” Three hundred and fifty-nine 
replies were received. These were classified in the same manner as the publications, 
and the result appears on the right side of Table I. 

Many interesting deductions may be drawn from this study, but the following 
three are of direct importance in this discussion: 1. Over 75 per cent of the pros- 
thodontists are fit and function happy, definitely being most interested in the me- 
chanical phases of prosthesis. 2. Health and ridge preservation is a fertile field 
for study. This is brought out by the fact that over 10 per cent of the men think 
this is the subject most in need of research, while less than 1 per cent of our writers 
have any information to offer. 3. In publications, in teaching, and in thinking, 
esthetics is definitely in the doldrums. Out of 555 prosthodontists studied and 
questioned, only four think esthetics is of major importance, and only twelve others 
take more than a casual interest in it. This is the situation that actually exists 
today, even with all of those previously mentioned business principles confronting 
us, and with the demands for the artistic ever increasing in our American way of life. , 

It might be well for us to remember that it was only a short time ago that we 
were complaining bitterly to our tooth manufacturers for continuing to supply us 
with teeth from antiquated molds.* They have seen the light and are responding. 
It might be that we also should be condemned because we have continued to mold 
and to fabricate our dentures in the same manner as was taught in the nineteenth 
century. Progress has been made in all phases of denture construction. Why not 
in denture appearance? 

I have now brought two points to your attention: 1. There are many sound 
reasons why we should strive for perfection in esthetics. 2. Prosthodontists are 
not generally interested in striving for perfection in esthetics. 

I would like to analyze this latter situation because it is not normal and not in 
keeping with the high standards we set for ourselves in this our chosen field. 


INTEREST IN ESTHETICS 


Dentists the world over are conscientious, willing workers, ever desirous of 
benefiting their patients in every way possible. However, the esthetic result of their 
labors and an analysis of these statistics indicate that they have not been filling 
the bill, and what is worse, they are not particularly concerned about it. 

Certainly this attitude is not intentional. Could there be some subtle reason 
why this lack of enthusiasm for esthetic improvement exists? Possibly there is, 
and it could be due to something deeply rooted in early training which has created 
this negative thinking, and which has inhibited interest and research in this field. 

It is my belief this “something” is a false application of the first principle of 
esthetics, tooth positioning. The first principle of esthetics is replacing the teeth in 
the natural position from which they came. This principle has not been taught or 
applied simply because we have always considered the residual ridges as a control 
for tooth position. Bluntly, I am referring to the fact that the “tooth over the 
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ridge” concept is a fallacy and has possibly been a powerful influence in retarding 
the advancement of esthetics and in discouraging research in the fine arts of 
prosthesis. 

Basic esthetic contours cannot be placed about teeth that are positioned un- 
naturally over ridge centers. The desire for better esthetics: will remain in the 
background as long as we persist in teaching this fallacy and in fabricating our 
denture bases simply as a medium to orient the teeth to one another and to 
the mucosa. 

Fig. 2. 





Fig. 3. 
Fig. 2.—This is a section cut from the first molar area of upper and lower casts which 
are embedded in a control core. It shows normal anatomy and occlusion. 
Fig. 3.—Casts showing the beginning of ridge formation after removal of the teeth. The 
control core retains the outline of the teeth for comparison. 


By setting teeth in this manner we accomplish one thing in the affirmative, but 
three in the negative. In the affirmative, we satisfy our mechanical ego by en- 
deavoring to centralize our setups so as to satisfy the so-called law of statics. On 
the negative side, we are condemning our patients in these three ways: 1. We ac- 
centuate facial deformities and aid in creating the commonly recognized “Denture 
Look.” 2. We provoke phonetic problems. 3. We handicap our patients in 
manipulating food, in deglutition, and with instability of the lower denture, because 
the tongue is so restricted it thrashes about like a lion in a cage that is too small. 
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All of these factors become multiplied as age progresses and we unwittingly 
subject them upon our older patients at the very time in life when they seek, more 
than ever, things that will enhance their remaining esthetic values, and when com- 
fort and relaxation are paramount in their minds. 

Now if these statements are true, why then has this theory been so universally 
taught and so willingly accepted? There are two primary reasons: (1) because 
we have been taught to believe in the theory of tilting and leverages, and (2) be- 
cause we believe that setting teeth on ridge centers will prevent ridge resorption. 

For many years these theories have provoked the unnatural placement of teeth; 
we have submitted to this esthetic stalemate in the belief that if we did not follow 
such concepts our dentures would play rock-a-bye baby and the ridges would 
fade away. 





Fig. 3. 
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Fig. 4. 

Fig. 4.—Casts showing the position taken by ridges following complete healing of the 
sockets (in about one year). Note that the center of the upper ridge has moved more 
medially than the lower, and that its center is now opposite the lingual cusp of the 
original upper molar. 


Fig. 5.—The casts now show advanced resorption. The upper ridge center is still more 
lingual, but the lower ridge center has moved buccally. The teeth have been replaced to show 
their original position in relation to these ridges and how impossible it would be to replace them 
over the center of both ridges at the same time. 





I firmly believe that these two theories are also genuine fallacies. Webster 
says a fallacy is “that which misleads the eye or the mind.” I believe the residual 
ridges have been misleading both. The residual ridges should be considered as an 
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everchanging denture foundation, and not as a control for tooth positioning. The 
next phase of this article will bring to your attention my reasons for making these 
statements. Let us first make a study of ridge formation and its subsequent 
resorption (Figs. 2 to 5). 

These illustrations bring to our attention a number of basic facts. 1. If 
we wish to restore teeth in the original position from which they came, it is seldom 
if ever that they can be placed over the centers of resorbed ridges. 2. Resorbed 
ridges do not oppose one another at any time. This means that it is impossible 
to place both upper and lower teeth over ridge centers at the same time. Now, if 
the control of tilting and ridge preservation are dependent upon placing teeth on 
ridge centers, then we must decide to stabilize and preserve one and sacrifice the 
other ; or, strike a mean between the two, and thus to a degree condemn both. In 
other words, teeth do not come from ridge centers and we cannot place them there 
if we wanted to. 


LEVERAGES AND TILTING DENTURES 


Let us consider the principle of leverages and the theory of tilting dentures. 
A very fine illustration of the reasoning back of this theory was made in an article 
by Kyes.* It compared the dentures and ridges to a plank lying on two saw 
horses, the end of the plank extending beyond the horses. It showed the effect of 
force applied on the extended end of the plank and simulated this tilting action to 
dentures with teeth set buccal to the ridge. 











Fig. 6.—The wooden uprights on these casts show the stabilizing areas that should be 
utilized in denture construction. They alsc show that teeth replaced in their original positions 
have adequate support against lateral stress. 


This commonly expressed theory is the most apparent of our fallacies. Den- 
tures are not made with free ends. Well-constructed dentures utilize these free-end 
areas to the utmost because they constitute the finest stabilizing areas in the mouth. 

Fig. 6 shows these areas depicted at the ends of the wooden uprights. They 
are the zygomatic or malar areas of the maxillae and the buccal shelf of the 
mandible. Landa,’ Roberts,’ Raybin,’ House,* and many others have gone on record 
in support of this theory. 
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Raybin’ states, “The buccal shelf should be employed as a primary stress- 
bearing area because it lies at right angles to the stresses of mastication, and is 
less subject to change than any other bony part of the mandible or maxilla.” 
Roberts’ states, “The buccal shelf, if properly utilized, provides the most valuable 
supporting surface for the lower denture.” Landa’ says, “The palatal vault con- 
stitutes the retentive area of the denture: the ridges are the supporting areas, 
and the zygomatic process on either side are the stabilizing areas.” It is hardly 
necessary to point out that if teeth are replaced in their original position, they 
always lie medial to these areas and receive the benefit of their stabilizing effects. 

Another factor to be considered which tends to offset the theory of tilting 
and leverages, is that the circumferential base area of a denture does not change 
throughout the years. The ridges become lower and lower but the outer dimen- 
sions remain the same, and as this condition progresses, the direction of stress 
from the teeth becomes more and more at right angles to the base area. 

I am not belittling the value of ridges as supporting areas, but I do believe 
that endeavoring to set teeth over the ridges in order to control tilting is entirely 
unnecessary if these stabilizing areas are utilized and the occlusion is properly 
balanced. Why inject additional complications into our work just to achieve this 
one very questionable feature ? 


RIDGE RESORPTION 


Let us now consider the problems of ridge resorption. Since before the 
days of Gysi, we have been taught that teeth over the ridge and ridge preservation 
were complementary to one another, in fact necessary to one another. This has 
been a universal belief. It is still practiced universally. But ridge resorption 
goes on unabated. Why does it remain such a problem when we supposedly have 
such a simple solution for it? 

Actually, in one breath by admitting its prevalence, we are admitting failure, 
and in the next breath we are pleading for more of the same treatment. If setting 
teeth over the ridge, or as nearly so as possible, is the answer then years ago 
ridge resorption would have been conquered as effectively as diphtheritic anti- 
toxin has controlled diphtheria. Apparently this is not the solution to the prob- 
lem. There is no one simple answer to it, but complicated though it may be, the 
many factors involved in ridge preservation may be grouped under three headings: 
(1) health, its maintenance or rehabilitation, (2) happiness through esthetics, and 
(3) balanced centric occlusion. 

I believe the health problem is by far the most important. Good health and 
high tissue tolerance should be our aim, and they go hand in hand. If we can 
develop tissue tolerance many mechanical weaknesses may go unnoticed. We 
have had a tendency to tune our mechanical thinking to patients of low tolerance 
because they are our major problems, but. wouldn’t it be a tremendous help in all 
phases of our work if we could engender high tolerance through better health, 
tougher tissues, and a happier frame of mind? 

This is a subject that is ripe for study and research. My statistics show that 
there is very little information on the subject, but there is considerable interest 
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in it and demand for it. To better serve our patients in this respect, I would like 
to present the following suggestions which can be applied in our everyday prac- 
tices or evaluated by study clubs or research groups. 

1. Every prosthodontist should gain the confidence and cooperation of one 
or more physicians who are trained and interested in our problems, so that the 
prosthodontist can better direct his patients in their search for continued health. 
We ourselves must not be too far behind these physicians because, after all, first 
and foremost we are doctors, and if we do not know what to do for the routine 
patient, in the absence of systemic disorders, we are not the prosthetic doctors 
we should be, and we cannot give our patients the coaching that would be to 
our mutual advantage. 

2. As doctors, every one of us should take an active part in some study club 
or research organization which has as its aim maintenance of the health of the 
oral structures. 

3. A thorough oral and radiographic examination should be made. Any 
anomolies that might create a hazard to health should be observed and corrected. 
If the patient is in a state of questionable health, a thorough physical examination 
by a competent physician should be demanded. 

4. All patients with questionable conditions, and particularly those with 
undue resorption, should have a nutritional analysis before any dietary advice is 
given. This analysis should incorporate all solids and liquids ingested over a 
period of at least one full week. When analyzed by a nutritionist, this may reveal 
some startling information that could be of tremendous value in rehabilitating 
these individuals. 

5. If this analysis is not practical as a routine procedure, the next logical thing 
to strive for is a low carbohydrate diet. High carbohydrate intake is common 
among denture patients. Much research has been done to show the ill effects of 
such a diet as related to bone resorption. Seidler, Miller, and Wolf’ state, 
“Eighty percent of the pyorrhetic patients consumed what appeared to be ex- 
cessive amounts of carbohydrates. Past experiences have shown that restriction 
of the carbohydrate intake has been of considerable benefit.” 

6. Another serious problem is the present trend toward fat reduction in the 
diet. This is provoked by the tendencies toward weight reduction, and the eager- 
ness of physicians to maintain a low cholesterol level in the blood stream. They 
are doing this by advocating fat-free diets. Here we may have another fallacy. 
Cholesterol can be kept at a minimum in this manner, but the price the patient pays 
is heavy, because unless controls are established avitaminosis and other deficiencies 
may develop since many of the vitamins are fat soluble. These patients are of 
necessity also placed on a high carbohydrate diet again provoking the very things 
we are attempting to avoid. Munroe” points out this fallacy most conclusively 
in his book, and advocates the use of a high animal fat and protein diet and a very 
low carbohydrate intake. In this manner, the cholesterol is controlled because 
the fats (in place of the carbohydrates) are then called upon to burn up the protein 
and none is left to go into storage, either in the form of overweight or cholesterol 
deposition. 
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7. Shriber" has pointed out present-day trends in the excessive use of premerin 
and thyroid extract by physicians in the control of the so-called “hot flashes” of the 
menopause. He has shown that this form of medication induces calcium loss, irri- 
tates mucous membranes, and increases our denture problems. This is another 
point to consider in handling our middle-aged women patients. 


8. We also have that type of patient who suffers from either a thick and ropy 
saliva or a dry mouth. These cases are frequently written up in the literature, 
but solutions to the problem are seldom forthcoming. Such patients should be 
classified along with our other patients, and the same procedure of diagnosis and 
assistance should be instituted. Their problem is systemic, and the answer is not 
to be found in denture controls. 


This résumé on health has been given in an effort to emphasize its importance. 
This fundamental phase of our work should not be placed in the background. Too 
much of our time is likely to be spent on the mechanical phases of prosthesis at 
the expense of this type of professional service. It would be beneficial to recognize 
this condition so that we doctors would be influenced to tackle the problem of ridge 
preservation at its source. 


The second, or esthetic, factor of ridge preservation has been discussed as 
adequately as space will permit. 


BALANCED CENTRIC OCCLUSION 


The third phase of ridge preservation, balanced centric occlusion, has been 
shown by the statistics to hold the greatest interest, and the most work has been 
done upon it. In this article, I am not concerned with the techniques of obtaining 
centric relation, vertical dimension, balance, etc., but I wish to emphasize that they 
are extremely important to the equal distribution of stresses and to ridge preserva- 
tion. I do, however, wish to emphasize the fact that developing these factors is one 
thing, but that maintaining them is another. 


It has been shown that, to a certain degree, these factors are lost through 
processing and settling. As soon as they are lost, imbalance, prematurities, bruxism, 
and other problems develop which tend to create ridge resorption. I believe re- 
mounting and correcting occlusion after processing are necessary but inadequate. 
After the dentures have settled, the dentures should be remounted in the proper 
relation to the hinge axis, intraoral wax checkbite records that can be exactly dupli- 
cated should be made, and centric occlusion and balance should be perfected. This 
technique has been outlined by Schuyler” and Lauritzen.” This is possibly our 
surest control for stress distribution, and may be a phase of denture construction 
easily overlooked because our patients readily develop convenience occlusions 
that to the eye seem accurate. They are able to use the dentures, and we can be 
deceived very easily into believing that they are in true centric relation when they 
are not. The present teaching of Lauritzen is to be commended because he is 
making so many of us extremely conscious of this need, more so than anyone 
who has preceded him. 
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CONCLUSION 


[ would like to compare the making of a set of dentures to a very tight game 
of baseball. In this game, we get to bat but twice, each time we meet a different 
pitcher. The first pitcher represents esthetics in dentures—he throws a mean 
ball. However, while difficult, we can score home runs off this man because it is 
possible for us to recapture natural appearance and expression. The second pitcher 
represents fit and function. It is impossible for any of us to score a home run on 
this man because we cannot make dentures that will function as well as the natural 
teeth. He fans many, some are able to get to first base, a two-bagger is a rarity. 

The point of this article is that our scoring strategy is in need of review. Home 
runs are what we need, but as our statistics show, we are so fit and function happy 
that we have been trying to make home runs off the wrong man. We should recog- 
nize the value of that one esthetic home run in every game and train ourselves 
to make it, then concentrate on the mechanical phases and make as fine a hit as we 
‘an in this phase of our work. 

The fine arts of denture prosthesis have thus been lost in the fallacies of 
mechanical concepts. This condition could be benefited by: (1) evaluating re- 
sidual ridges as a changeable denture foundation rather than as a guide for tooth 
positioning, (2) devoting more time and study to improve the health of our patients 
for the preservation of their ridges, and (3) studying and applying the principles 
of nature as regards the placing of teeth and the anatomy of their supporting 
structures. 

I would like to close by quoting two lines from the famous poet, Edgar 
Allen Poe. 

“The learned is happy nature to explore, 
The fool is happy that he knows no more.” 
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A COMPLETE DENTURE IMPRESSION TECHNIQUE 





ie Cuartes H. Jamigeson, D.D.S. 


Detroit, Mich. 


INCE THE beginning of written records of denture prosthesis, innumerable 
S methods have been advocated for making impressions of the edentulous 
maxilla and mandible from which artificial dentures could be made which would be 
comfortable, efficient, and esthetic. Anatomic, biologic, and physical research since 
the turn of the century has so aided in the advancement of dentistry, that the 
public is now receiving a denture service which approaches the desired goal. 
Continuing advancement in knowledge brings continued improvement in result. 


Modern impression techniques are still numerous, but may be generally classi- 
fied as to jaw position and the degree of pressure used when making the impression, 
that is, open or closed mouth, pressure, nonpressure or negative pressure, or 
selective pressure. Presently the open mouth technique has the greater number 
of advocates, while in the second category, nonpressure and selective pressure 
techniques are widely used. There can be no universal impression technique which 
can be applied to all patients, but there can be a basic technique for use in what is 
termed an average patient. This technique should be capable of revision de- 
pending upon the anatomic variation which examination of the mouth reveals. 
The technique to be discussed employs the open mouth, selective pressure procedure. 
It is not original, but a composite of ideas gleaned from the work of many able 
contributors to dental science whose efforts are hereby gratefully acknowledged. 


DIAGNOSIS 


A history of the dental experience of the patient is the first consideration. 
Any information secured through discussion will be helpful in planning technical 
procedures: If dentures have been worn, were they immediate dentures? Were 
they satisfactory? What was most annoying about them? If it is a new denture 
patient, when were the teeth removed? Were the extractions difficult? Is the 
patient apprehensive or confident, sensitive or tolerant? What is expected from new 
dentures? Other leading questions may aid materially in determining the prog- 
nosis. A thorough visual and digital examination of the mouth and adjacent 
structures should be followed by complete dental radiographs. Examine the ridges 
for irregularities of form and structure; the mucosa for density, color, and sensi- 
tivity; the palate and throat for abnormalities; the tongue for position, size, 
mobility, and color; the peripheral border tissues for unusual muscle attachments. 
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Note the condition of the saliva, copious or scant, thick or thin. The radiographs 
may reveal retained roots or abnormal bone structure. If abnormalities are found 
surgery may be necessary to improve conditions before impressions can be made. 

The health of the foundation structures is a determining factor in the success 
of the artificial dentures, and denture-bearing areas covered with a uniform layer 
of mucosa provide the best stability and retention. The maintenance of healthy 
tissue is to a large extent dependent upon the dentist’s interpretation of conditions 
as he finds them and upon his ability to apply present knowledge of prosthetic 
technique to stimulate normal physiologic function in the tissues. 

Prosthodontists are quite agreed on the peripheral outline of the maxillary 
denture. The buccal flange should contact the mucobuccal fold when the tissues 
are relaxed. It should fill the space distobuccal to the tuberosity and still permit 
functional mandibular ‘thovements. The buccal frenum is very active in expressive 
movements of the cheeks and must not be restricted in function. The labial flange 
is contoured for lip expression, and the notch for the labial frenum adjusted for 
normal lip movements. A peripheral seal may easily by broken by careless over- 
trimming of the denture in the frenum area. 

The posterior denture border extends across the palate at the vibrating line 
from one hamular notch to the other, and is the distal extension of the post dam 
area. The fovea palatini usually are found in this position and serve as a guide 
at the median line. The ridges are the primary stress-bearing areas, but in the 
maxilla the palate is a secondary stress-bearing area and often is not utilized 
as such. 

The peripheral outline of the mandibular denture creates some disagreement, 
particularly as to the lingual contour. The retromolar pad must be covered, and 
in some instances displaced as with a post dam. A slight notch at the extreme 
distobuccal margin permits action of the masseter and the buccinator muscle at 
this point. The external oblique ridge is the limit of the buccal flange. The buccal 
frenum is very mobile and must not be restricted in action. The labial flange fills 
the sulcus, is contoured for lip expression, and allows freedom of the labial frenum. 

The lingual periphery is dependent upon the tongue and its movements in 
function. Overextension of the lingual flange is a frequent cause of dislodgment of 
the mandibular denture. The tonicity of the mylohyoid muscle in function deter- 
mines whether or not the periphery can extend below the mylohyoid ridge. The 
lingual frenum must be allowed to function freely. The lingual periphery from 
cuspid to cuspid, if too thick, may interfere with the orifices of the submaxillary 
ducts. The mandibular ridge provides the primary stress-bearing area, and the flat 
area buccal to the first molar is a secondary stress-bearing area, often not fully 
utilized. 


FITTING THE TRAY 


After the diagnosis has been completed, and the treatment planned, a metal 
tray is selected for the preliminary impression. This term is more accurately 
‘snap impression” which is so frequently used. A properly made 


‘ 


descriptive than 


preliminary impression demands accuracy, and is in no sense a “snap.” Of the 
stock impression trays which are available, a semirigid tray is preferred, one 
which will not distort easily but will permit adaptation without undue effort. 
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Stock trays are of basic design, and all require some trimming and shaping be- 
fore use. When new trays have been properly trimmed for a few patients, it 
will be found that very little adjustment need be done for successive patients. 


The tray is fitted in the mouth to allow approximately 5 mm. beyond the junc- 
tion of the hard and soft palates and is adapted to carry the impression material 
into the buccal space and tuberosity area. The tray handles should be bent, if 
necessary, and should not interfere with normal lip position. 





Fig. 1—Completed casts. Note the anatomic landmarks and detail. 


UPPER PRELIMINARY IMPRESSION 


An impression compound which is workable at approximately 135° F. is pre- 
pared in a controlled water bath. A portion is placed in the fitted tray, molded 
with the fingers, and inserted into the mouth. With the middle finger on the cen- 
ter of the base of the tray and the thumb on the handle.to guide and center it 
properly, the tray is seated upward and backward with a minimum of pressure. 
It is held in place for a moment and then withdrawn. Take away any excess ma- 
terial, remove the remainder from the tray, and reheat this amount. When soft, 
distribute and shape it in the tray, tempering again in the water bath, and place 
in the mouth as before, upward and backward with a minimum of pressure, to 
permit adequate flow with approximately 5 mm. of material between the tray and 
the tissue. Hold the tray steadily until the material is set, or chill with cold water 
before removing. An accurate reproduction of the tissue should show an even 
distribution of material over the entire area, without the metal tray showing 
through at any point. An equalized distribution of stress on the tissue is im- 
portant, and excess material or pressure of the exposed tray will cause an un- 
equal force upon some areas of the supporting tissue. 
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With a sharp No. 3 Kingsley scraper, the impression is relieved, beginning 
at a point 5 mm. from the crest of the ridge in the median line and scraping to a 
depth of 114 mm. in the center of the palate (or more if a torus palatinus is pres- 
ent), relieving distally to within 5 mm. of the junction of the hard and soft palate. 
This relief is extended laterally to within 5 mm. of the crest of the ridge terminat- 
ing in a feather edge. The greatest depth of the relief is in the center of the palate 
and the relief lessens as the ridge and post dam area is approached. 


The impression is now tried in the mouth and tested for stability and reten- 
tion. First, seat the impression, with the middle finger in the center of the palatal 
part of the tray, with pressure upward and backward along the same lines used 
in the first insertion. is tested further by pressing alternately over the right 
and left ridges. Upon releasing pressure the impression should be retained in 
the mouth. 


LOWER PRELIMINARY IMPRESSION 


A roll of softened impression material is placed in the lower tray which has 
been properly fitted. This is carried to the mouth, and the tray centered with the 
distal ends well over the retromolar pads. Then, with the forefinger of each hand 
resting on the tray in the bicuspid area, direct the tray downward and forward 
with a minimum pressure to secure adequate flow. When the material begins 
to harden, remove the tray from the mouth and examine the impression. Remove 
any excess compound, and readapt the tray if necessary to permit an equal dis- 
tribution of material, and to avoid any impingement of the metal tray on the tissue. 
Reheat the impression compound, distribute it in the tray, and again insert in 
the mouth as before, properly centering and seating the tray at right angles to the 
ridge. When the impression compound is thoroughly chilled and removed, an even 
distribution of material should be evident with approximately 5 mm. thickness 
between the tray and the tissue. It is important to have a minimum but adequate 
amount of impression material in the tray to avoid over-displacement and over- 
extension of the peripheral borders. 


The impression is now tested in the mouth by exerting stress alternately in 
the right and left molar and bicuspid areas. If the impression is not dislodged, it 
can be considered accurately adapted. If it dislodges easily, it would be well to 
start over, for this would indicate unequal distribution of stress over the denture- 
bearing area. 


The completed preliminary impressions are now poured with laboratory 
plaster or artificial stone and the casts are made. 


FINAL IMPRESSION TRAYS 


The second phase involves making individual “custom-made” trays on the 
casts secured from the preliminary impressions. The trays must be easily adapted 
to the casts, be rigid without bulk, must retain their shape, and be trimmed without 
difficulty. Two types of materials meet these requirements, the thermoplastic type 
of which the Ackerman Trabase is an example, and the thermoset type, such as 
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the acrylics. The ordinary shellac baseplate, even if double thickness, is not 
suitable for this technique, since it may distort at temperatures which are used 
subsequently. 

Before forming the trays, it is advisable to block out any excessive undercuts 
with plaster, since the tray is not to be oversize, but adapted directly to the cast. 

A wafer of Trabase is placed over the cast which has been dusted with talc. 
With the brush flame of a Bunsen burner, the wafer is gradually softened, and 
when it begins to wilt over the cast, it is pressed to place with a dampened towel 
or cellulose sponge. The excess is then trimmed to the periphery established by 
the impression. Laboratory shears, with one blade serrated, are excellent for 
this, and the periphery can then be smoothed with a Cratex wheel on the labora- 
tory lathe. It is usually necessary to reheat and readapt the Trabase during 
the trimming process. A small portion of the trimmed excess is softened and 
adapted as a handle. The placement of the tray handles to the right of center 
on the upper and to the left of center on the lower permits a better view of the 
palatal and lingual areas during adjustment in the mouth. The handles should 
be small but adequately shaped for ease of manipulation. 





Fig. 2.—A cup and cellulose sponge for swedging trays. 


Another method of adapting the Trabase is by the use of the baseplate and 
tray swedger developed at the Veterans Administration Dental Service, Hines, 
Ill., and shown in Figs. 2 and 3. This swedger consists of three parts: a round 
metal bowl 6 by 3 inches; an insert or plunger 3 by 2 inches, which is made of 
artificial stone and fits the bottom of the bowl; and a sponge rubber cube 6 by 6 
by 4¥4 inches, which is placed on the bowl over the insert. 

The cast is dusted with talc, and the Ackerman Trabase blank is wilted 
over the cast with the flame of a Bunsen burner. When soft, a dampened towel 
is placed over the Trabase, and the swedger is applied, conforming to the tray. The 
excess is trimmed with shears, the material reheated, and the swedger is applied 
again. The insert concentrates the force in the palatal area of the upper and 
the lingual area of the lower producing an accurate fit in these critical areas. 
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For high vaults and flanges some finger adaptation may be necessary. The Trabase 
may also be softened in hot water and then swedged with good results. The 
swedger can also be used in adapting shellac baseplates for securing jaw relations. 
This method materially aids in reducing the time required for this phase of the 
technique. 

The trays may also be made of methyl methacrylate and processed directly 
on the cast, or the self-curing acrylic may be used. It is convenient to make 
a mold as shown in Fig. 5 for forming the acrylic blank before adapting it to 
the cast. This type of tray must be made thicker to avoid warpage and dis- 
tortion in use. 





Fig. 3—Heating Trabase for adaptation to the preliminary cast. 


FITTING THE TRAY 


The upper tray is tried in the mouth, and while holding it in place with one 
hand, the cheek on the opposite side is manipulated with the other hand. The rim 
of the tray is now trimmed free of any impingement of the muscle attachments or 
the buccal frenum or the labial frenum, and should be two miilimeters short of con- 
tact with the buccal and labial folds. 

The palatal extension is next determined. This is described in many techniques 
as being just posterior to the vibrating line of the palate. By marking the palatal 
border of the tray with an indelible pencil, the mark can be transferred to the 
palate and the periphery shortened as necessary to permit normal function of the 
soft palate. In mouths where the soft palate drops abruptly and approaches a right 
angle to the hard palate, the accurate determination of the posterior denture line is 
important. 

The tray is finally tested by holding the middle finger lightly in the center of 
the tray while it is in the mouth, and having the patient manipulate his lips and 
cheeks. If tension is felt on the tray, it must be trimmed more in the area affected. 
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4 The tray thus trimmed contacts all underlying tissue except the area in the palate 
which was scraped in the preliminary impression and any excessive undercut area 
which had been blocked out on the preliminary cast. 
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Fig. 4.—Swedge Trabase trays. 
f Fig. 5. 
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Fig. 6. 
Fig. 5.—A mold for making acrylic blanks. 


Fig. 6.—Acrylic trays. 


FITTING THE LOWER TRAY 

The lower is fitted quite like the upper tray, by holding a finger on one side and 
testing the periphery of the opposite side. The buccal and labial borders should be 
2 millimeters short of contact with the muscle attachments and the frenula. The 
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tray should cover the retromolar pads just short of impingement of the pterygo- 
mandibular raphe when the mouth is opened wide. The lingual border is trimmed so 
that movement of the tongue laterally into each cheek, and forward to the corners of 
the mouth, does not dislodge it. Usually it will extend to the mylohyoid ridge or 
slightly below, and as the periphery approaches the median line lingually, there is 
a dip in the cuspid area. The lower tray should contact the underlying tissue, ex- 
cept where excessive undercuts occurred which were blocked out on the prelim- 
inary cast, and it should not be too easily dislodged when cheeks and tongue are 
moved. 

A well-fitted and accurately trimmed tray is the basis of a good final impres- 
sion, and the time spent completing this step is justified by the time saved in peri- 
pheral adjustments after the dentures are finished (Fig. 6). 


COMPLETING THE UPPER IMPRESSION 


The periphery of the upper tray is built up to secure a tissue seal and peripheral 
contour. This is done with a low-fusing, stick modeling compound of which Kerr’s 
Green or No. 2 compound is an example. As the end of the stick is softened in a 
Bunsen flame, add a roll about 4 inch or 3/16 inch thick to the rim of the tray, 
beginning at one tuberosity and extending buccally and labially to the opposite 
tuberosity. Reheat the compound with a Hanau torch until it begins to flow, and 
has a glossy appearance. Quickly dip it in a water bath at 125° F. to temper the 
compound, and insert into the mouth, after having instructed the patient to moisten 
his lips with his tongue. Then the patient is told to pucker his lips, and spread his 
lips simulating a grin. Hold the tray in position with the middle finger of the 
right hand in the center of the palatal portion of the tray with a minimum of 
pressure. The tray must always be held firmly in position to avoid movement, 
but with a minimum of pressure. The muscular movement of the lips and cheeks 
is done by the patient and not by any manual manipulation by the operator. 

If the patient does not follow instructions readily, it is well to have him 
practice these lip movements under the operator’s instructions. The movements 
need not be excessive or exaggerated in degree, but rather they should represent 
average movements, such as might normally be used in mastication, in speech, or 
in smiling. 

It is not necessary to chill the compound if the tray is held for a few moments 
before careful removal. Upon examination, the compound should show a uniform 
roll on the periphery of the tray extending slightly over the buccal margin and 
the inner margin. If an excess has flowed toward the crest of the ridge, and 
represents an area of greater compression, it should be trimmed back with a sharp 
knife. If a void is evident in any spot, add a little more stick compound, reheat 
the entire periphery carefully, temper in the water bath, and insert in the mouth, 
repeating the muscle movements. This second insertion is frequently advisable 


to avoid any over-displacement due to an excess of impression material in any 
part. A minimum of material should be used to accomplish the desired result 


(Fig. 7). 
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Stick compound is now traced over hte post dam area of the tray in a posi- 
tion and a thickness indicated by the previous examination of the displaceable 
tissue in this part of the palate. 


fod 
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Fig. 8. 
Fig. 7.—The upper Trabase tray rimmed with compound. 
Fig. 8.—The rimmed tray with the post dam added. 


The compound is reheated with the Hanau torch, tempered in the water 
bath, and placed in the mouth as before, with the finger in the center of the palate, 
to maintain a firm but not excessive pressure. The patient having been previously 
instructed, now swallows two or three times and then dilates the nostrils with 
air while the operator holds the nose. This action establishes a definite posterior 
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denture line under function. If the impression material has flowed unevenly, the 
excess should be removed with a sharp knife. If the outline is not sharp and 
distinct, it should be reheated and this step repeated. Test for accuracy by 
seating the impression in the mouth as before and determining whether it is easily 
dislodged with normal facial movements. 

Also press upward and inward on each side alternately in the bicuspid and 
molar areas to test the stability and retention. The impression at this stage 
should be well retained. If not, correction of the periphery or post dam is neces- 
sary. This is done by adding a slight amount of compound on the entire periphery, 
carefully reheating and reinserting, and repeating the same steps as_ before. 
(Fig. 8). 





Fig. 9.—The final upper impression. 


Three holes, about the size of a No. 8 round bur, are drilled in the midline 
of the palatal portion of the tray, one over the incisive foramen, and the others 
equally spaced toward the post dam. A creamy mix of Plastogum is placed in 
the tray, and the excess shaken out, leaving just a film covering the palate, ridge, 
and periphery. When the tray is seated in the mouth with very light pressure, 
the slight excess escapes through the palatal holes, and falls on a gauze sponge 
placed on the tongue. As the Plastogum begins to set, the patient repeats the 
facial movements while the operator maintains a light pressure with the finger 
in the center of the palate. The impression is removed in about three minutes, 
by raising the lip and breaking the peripheral seal. A few drops of water may be 
necessary to assist in releasing the impression. (Fig. 9). 

The completed impression is painted with a separating fluid before boxing 
and pouring with artificial stone. 
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Number 1 
P| If preferred, a zinc oxide-eugenol paste may be used to complete the impres- 
3 sion instead of Plastogum. However, the material used must be free-flowing and 
4 spread in a thin layer over the tray to avoid over-displacement of tissues. 


Fig. 10. 





Fig. 11. 


Fig. 10.—The compound rim segments on the lower Trabase tray. 
Fig. 11.—The lingual compound rim segments on the tray. 


THE FINAL LOWER IMPRESSION 





The lower tray, fitted to the ridge as previously described, is rimmed with 
low-fusing, stick impression compound similar to that used on the upper tray. 
Since the periphery of the lower denture is subject to more muscle movements than 
is the upper, it is advisable to adapt the impression material by segments according 
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to the muscle attachments affecting each area. The sequence can be suited to 
the operator but the method here described is logical and effective. 

The end of the stick impression compound is heated over a Bunsen burner 
and adapted to the left buccal periphery about 4 millimeters in thickness and over 
the retromolar pad about 2 millimeters in thickness. The compound is reheated 


Fig. 12. 





Fig. 13. 
Fig. 12.—The completed tray. The anterior lingual and labial compound rim segments 
are complete. 
Fig. 13.—The final lower impression. 


with the Hanau torch, tempered in the water bath at 125° F., and placed in 
the mouth. It is seated with a minimum of pressure by the forefingers of each 
hand in the bicuspid area. Then, with the fingers close together so as to permit 
























kiees 








epoy eevee 


Volume 4 . oT ETE INTIRE REC , TRC r Ie 
Meshes i COMPLETE DENTURE IMPRESSION TECHNIQUE 29 


more normal lip movement, the patient is instructed to move the lips and cheeks 
to simulate a grin and a pucker. This movement is voluntary, and there is no 
manipulation by the operator. An instructed patient can readily follow these 
directions. The tray is held in the mouth to permit the periphery to harden before 
itis removed. Any slight excess which has flowed toward the ridge crest is trimmed 
to a feather edge. The right buccal segment is next adapted following the same 
routine. (Fig. 10). 

The left lingual area is adapted next, and with the tray held firmly, the 
tongue is placed into the right cheek and moved back and forth from the corner of 
the mouth to the buccal fold. The right lingual area is adapted next, and similar 
tongue movements in the left cheek are followed. (Fig. 11). 

The fifth area is the anterior lingual, and this is molded by the movements 
of the tongue under the upper lip to the right and left (Fig. 12). The sixth and 
last area is the anterior labial. The lips should be moistened or lightly lubri- 
cated to prevent the impression material from sticking to them while inserting the 
tray with the softened compound. While the operator holds the tray steadily, the 
patient draws the lower lip up and then puckers and grins. This movement de- 
velops a smooth uniform roll to the periphery, and the labial frenum should be ° 
sharply outlined in the impression. 

To remove the impression, it may now be necessary to pull out the cheek lightly 
to break the seal, for the impression should now be firmly retained in the mouth if 
each step has been followed accurately. 

Chill the impression after removing, and then return it to the mouth to test 
the retention and stability. By exerting pressure downward and forward in the 
bicuspid area of each side alternately, the tray with its peripheral seal established 
should be well retained. If not, the area which is not well sealed must be located and 
corrected. 

The last step to complete the lower impression is to register the surface detail 
of the ridge tissues. A zine oxide-eugenol impression paste is applied in a thin 
layer over the entire inner surface and peripheral border of the tray. When placed 
in the mouth, it is seated and held with the minimum of pressure that can be used 
until the paste just begins to stiffen, and then the patient manipulates the lips, 
cheeks, and tongue as before to develop a smooth roll to the periphery. This 
impression should be held in the mouth from three to five minutes to permit the 
paste to set firmly. Remove it with care, and place it in water for five minutes 
to complete the set. The impression can then be returned to the mouth for an- 
other test for accuracy (Fig. 13). If it is satisfactory, it is boxed and poured with 
artificial stone. See Fig. 1. 

SUM MARY 

An impression technique employing the e»en mouth selective pressure pro- 
cedure has been described. A close-fitting individual tray is used. It is rimmed 
with low-fusing compound for a peripheral seal, and completed with a Plastogum 
or a zinc oxide-eugenol paste lining. Relief is provided in the preliminary impres- 
sion resulting in tissue contact under stress over the palatal area. If a lower 
knife-edge ridge is present, it is similarly relieved in the preliminary impression. 
563 DAVID WHITNEY BLDG. 

DETROIT 26, MICH. 











FACTORS CONCERNING FULL DENTURES 


N. L. KettLeweE tt, D.D.S. 


Chicago, IIl. 


HERE WAS a time when people were content with dentures that were pri- 

marily decorative, but this is no longer true. Our patients now expect den- 
tures not only to enhance their appearance and enable them to enunciate clearly ; 
they also expect to eat with them comfortably, and without being unduly con- 
scious of the fact that they are wearing dentures. 

The dental literature contains many splendid articles, explaining how den- 
tures should be constructed. Some deal with the ideal occlusion, an all-important 
factor. Others deal not only with this abstract subject, but present methods are 
too complicated for the average dentist to pursue. 

The procedure outlined in this article should enable the average dentist to 
construct good, serviceable dentures. It consists fundamentally of the methods 
developed by Tuller’’ modified by some thirty years of my experience, and still 
further modified by recent developments in the alginate materials. 


IMPRESSIONS 


1. Make a preliminary impression with S. S. White black modeling com- 
pound. “This impression should be high, wide, and handsome,” as expressed 
by Tuller. 

2. Pour the cast in stone, and make a tray of acrylic, vulcanite, or shellac 
baseplate material molded to the cast. The tray should be 2 to 3 mm. oversize. 

3. Obtain an impression of the cast in this tray, in Kerr’s red modeling 
compound. 

4. At the patient’s next visit, examine for hard areas in the mouth, then 
soften the corresponding areas in modeling compound with a small gas flame, 
and place the impression in the mouth with moderate pressure to provide relief 
for these areas. 

5. Reduce the bc ders of the impression so it has at least 2 mm. clearance 
from the reflections. 

6. Record the action of the reflected tissues by adding Dresch compound 
to the borders. This may be done, a segment at a time, in two to six operations, 
depending upon the skill and dexterity of the operator. Manipulation of the muscles 
with the thumb and forefinger is best to record these movements rather than to 
depend upon the patient. Grasp the cheek, and with forward, backward, and 
downward movements record the border limits while the compound on the 
borders is soft. 
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7. The procedure for determining the border outlines in the lower impression 
is similar, except that the third movement is upward. The action of muscles on 
the lingual side of the lower impression can only be recorded by the action of the 
tongue. However, the method of heating the modeling compound is important 
in recording muscular action and relief of the hard areas. The alcohol flame is 
too hot, the Bunsen flame is too broad, and the blow torch flame may be both too 
broad and too hot. A special torch which will control the heat properly can be 
made very easily. Attach a % inch rubber tube to the gas outlet. At the other 
end of the tube, insert a large diameter hypodermic needle, from which the point 
has been removed. With this torch the flame, which will not be too hot, can be 
controlled from 1% inch to 1 inch or more as desired. Always manipulate the 
softened compound on the borders with a thin film of petroleum jelly on fingers. 
The last action before each insertion into mouth is the relief of fingerprints by 
passing the flame over the surface. 

8. Determine the posterior extent of the impression, then develop the post- 
palatal seal. I use a wax which flows at mouth temperature to do this. A broad 
band of Kerr’s molding wax (at least % inch wide) it attached to the posterior 
border of the impression and placed in the patient’s mouth. This band of wax 
not only covers the junction of the hard and soft palate but extends laterally over 
the tuberosities. The patient is instructed to close firmly, but without extreme 
pressure. This is allowed to remain in the mouth for three minutes, then it is 
cooled and removed. 

9. “Gouge” out 2 mm. from the inside of this impression, be it upper or lower, 
except in an area 3 to 5 mm. wide over the ridges. Drill holes through it 3 to 
4 mm. apart, using a large size round drill. The objective is to make space for 
an impression without pressure. 

10. Insert an alginate impression material in the tray, and place it in the 
mouth with a minimum of pressure. 

11. Casts are made in stone, and occlusion rims are constructed. 


VERTICAL DIMENSION 


The vertical dimension should be recorded before the removal of the teeth, 
provided roentgenograms of the temporomandibular joint, palpation via the ex- 
ternal auditory meatus, and facial contour indicate that the vertical dimension 
is normal. If it is, measure and record the vertical dimension with calipers be- 
fore the removal of teeth and reproduce this dimension after extraction. 

A more accurate method of recording the normal vertical dimension, before 
extraction if it exists, is to take a profile roentgenogram with about a 21 foot 
target-to-film distance. This requires that the film be in a cassette having 
a double screen. The exposure with the equipment noted is about the same as for 
an intraoral radiatized film, with the target at 20 inches. If a partition interferes 
with making the exposure at this distance, it may be made through the partition 
by increasing the exposure time to overcome the thickness and texture of the 
partition, provided it has no metal in it. If the partition contains steel or metal 
pipes, the exposure cannot be made through the partition. 
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The reason for the long target-to-film distance is that the roentgen 
rays are nearly parallel at 20 to 22 feet. They are so nearly so that the discrep- 
ancy between the size of the object (the profile) and the image on the film (which 
must of necessity be placed three to four inches from what may be designated as 
the profile) is but 1 mm. when measured from a point on the forehead to the 
point of the chin. This deviation at the free-way space between the upper and 
lower teeth amounts to about 1/10 mm. on the film. This is negligible when it is 
compared with the inaccuracies of other methods. 


By cutting along the image of the profile with a sharp knife and placing the 
outside portion against the patient’s profile (after extraction), the vertical dimen- 
sion, profile, lip-contour, and mesiodistal relationship of the teeth can be repro- 
duced as they existed before the removal of the teeth. Further accuracy is ob- 
tained by marking pin-point landmarks on the roentgenogram before the extrac- 
tion of the teeth. 


A profile roentgenogram made at even 3 feet target-film distance is useless 
for the purpose, since it will produce an enlargement of the image on the film 
of about 25 mm. This is due to the divergence of the roentgen rays. 


ESTHETICS 


12. Esthetics is the next important consideration. Impressions of ° the 
natural anterior teeth, if they are of reasonable contour and relationship, may be 
reproduced with great accuracy. An impression is made before the removal of 
the anterior teeth. After the teeth are removed, they are placed in the impression, 
and the cast is made. This retains the patient’s natural teeth in their natural 
relationship to each other as well as their size and shape. They may then be re- 
produced in acrylic or porcelain. The “immediate” or “treatment” denture must 
be made first, before these reproductions of the natural teeth can be constructed. 


OCCLUSION 


13. One might question whether an occlusal relationship which would syn- 
chronize with the movements of the temporomandibular joint could be developed 
in a situation where all teeth have been lost. I have investigated this problem 
through the years, back to Monson*™ in 1922. 


I have no desire to place myself in a position which would controvert the 
ideas of Maxwell’s theories which have been described by Bignell... Maxwell came 
to the conclusions that it was impossible to synchronize inclined planes of the 
teeth throughout the mouth as outlined by Monson and that since our present tech- 
niques were not sufficiently advanced to obtain a balanced occlusal relationship 
with the use of natural anatomic cusp, we must resort to teeth with nonanatomic 
cusps. With due respect for his ability to correlate the fundamentals of an ideal 
occlusion, may I take exception to this, and bring to your mind that with natural 
teeth, it is only necessary to have the inclined planes of cusps synchronized on but 
one side at a time, and that is on the working or chewing side. 
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I refer to these studies with Maxwell (whom I believe to have worked out 
the ideal in occlusion) because it has been considered by many students that con- 
ditions which apply to a full complement of teeth should also apply to edentulous 
patients. To my mind they are as different as night and day. 


Have you ever stopped to consider, that however accurate a balanced occlusion 
may be built into full upper and lower dentures, that this balance immediately be- 
comes ineffective as soon as a bolus of food is placed on one side of the mouth? 
Have you further considered that this meticulously developed balanced occlusion 
does not begin to operate until, or if, the food is reduced to a liquid or nearly 
liquid mass? Still further, have you observed or given thought to what percentage 
of people reduce their food to this semiliquid mass? There are some who do. 
May it be recorded here that those who accomplish this before swallowing their 
food are but a small fraction of 1 per cent. 


Then what is the answer? Is balanced occlusion a will-of-the-wisp, and of 
no value in full dentures? Not at all. Since full dentures are but a “crutch,” they 
should be treated as such. Should we provide a balanced relationship? Certainly. 
But we have erred in not teaching the patient jis responsibility in regard to his 
“crutch.”” He should be exhorted, advised, taught, and indeed, threatened if neces- 
sary, to divide the bolus of food, so that at all times during mastication there is a 
bolus of food on both sides of the mouth. It requires but a modicum of brain power 
to recognize the advantages of this unnatural method of using the “crutch.” It will 
be readily recognized that the normal mastication of food, shifting it to one side 
and then the other, nullifies the advantage of a balanced occlusion in full dentures. 
It brings undue stress upon the alveolar ridge of spongy or cancellous bone, 
thereby increasing trauma and the tendency for resorption. The hard, resistant 
bone of the palate is seldom brought into function, as it is when chewing on 
both sides at the same time. Hard to do? Not so bad. Try it yourself, whether 
you have dentures or not. 


Since the temporomandibular joint is very flexible, and controls the move- 
ments of the mandible only when the teeth are not in occlusion, and since balance 
is lost once a bolus of food is introduced into one side of the mouth, does it not 
seem logical to use the anatomically cusped teeth with their shearing action at 
many points between lateral and centric occlusion? No part of any nonanatomic 
tooth penetrates a bolus of food until a// occlusal surfaces are in contact. It would 
seem logical that this produces excessive pressure on the supporting structures 
as compared to forces applied through anatomic teeth. Even though a bolus of 
food is on both sides with each and every thrust of the mandible, there is still 
some lateral movement which brings into play innumerable inclined planes, cusps, 
and facets even before all of the teeth are in complete occlusal contact at centric 
occlusion. 


I do not believe that most of us have given sufficient consideration to the 
fact that when the natural teeth are lost and full dentures are needed we are con- 
ironted with a situation in which the amount of support for each tooth is geo- 
metrically reduced by a high percentage. The peridontal membrane and lamellae 
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are lost, and we now have to depend upon the soft tissue with its underlying al- 
veolar bone for occlusal support. We should under these circumstances, give more 
consideration to the reduction of the dimensions of the occlusal surfaces of the 
teeth. The best way to accomplish this is by a reduction of the buccolingual width 
of the artificial teeth as supplied by the manufacturer without destroying the oc- 
clusal anatomy. Sometimes, with a poor bony structure as demonstrated by the 
roentgenograms and a highly developed musculature, it is advisable to eliminate 
the second molar teeth in the dentures. 


REFERENCES 


1. Tuller, C. S.: Correction of Some Misunderstandings Regarding An Impression Technic 
for Stationary Full Lower Dentures, J.A.D.A. 28:701-706, 1941. 
2. Tuller, C. S.: Importance of Full Functioning Peripheries For Maximum Stability In 
Full Dentures, J.A.D.A. 26:915-920, 1939. 
3. Monson, G. S.: Mechanics Applied to Theory of Mandibular Movement, Dental Cosmos 
74:1039-1053, 1932. 
4. Monson, G. S.: Some Important Factors Which Influence Occlusion, J. Nat. D. A. 
9 3498-503, 1922. 
Bignell, K. A.: Diagnosis and Reconstruction Technic In Full Mouth Rehabilitation, 
J.A.D.A. 40:295-302, 1950. 


25 E. WASHINGTON St. 
Cuicaco, ILL. 


on 




















CENTRIC RELATION AND VERTICAL DIMENSION 
BY CEPHALOMETRIC ROENTGENOGRAMS 


James E. Pyort, D.D.S., AND AARON SCHAEFFER, A.B., D.D.S., M.S. 


Baltimore, Md. 

4FAHE PROSTHODONTIST must establish the proper centric jaw relation 
ghee the correct vertical dimension. This, of course, involves the determination 
of the exact rest position. If this factor is not determined correctly in the begin- 
ning, the patient will suffer from too great a vertical dimension or overclosure, 
that is, too little or too much free-way space. The symptoms are classic : frac- 
tured artificial teeth, midline fractures in the restorations, discomfort and poor 
retention, loss of alveolar bone associated with flabby ridges, temporomandibular 
pain, sore ridges, and sore tongue. 

We have based the cephalometric technique on the work of Broadbent,’ and 
the findings of Brodie and Thompson.*” These investigators have shown that the 
position of the mandible remains in a constant relation to the skull during the life 
of an individual, and this position, the rest position, is determined by the muscles 
which elevate and depress the lower jaw. This is the position in which the mandible 
is held most of the time when an individual is not talking, swallowing, or 
masticating. 


The free-way space varies in individuals, although it has been reported that 
the average free-way space is 3 mm. From our experience, we have found that 
most patients function well with that amount of free-way space between their arti- 
ficial restorations. (The patient’s exact free-way space can be determined by 
making cephalometric roentgenograms of the jaws with natural teeth, prior to ex- 
traction. ) 


CEPHALOMETRIC TECHNIQUE 


The cephalometer, used for determining vertical dimension and centric re- 
lation, is shown in Figs. 1, 2, and 3. Six roentgenograms are made at the rest posi- 
tion (Fig. 4). This is achieved by directing the patient into the rest position by 
having him swallow, by conversation to achieve relaxation, and by the repetition 
of certain sounds such as m-m-c, or words such as Mississippi and Boston. Six 
roentgenograms are made to permit comparison in order to insure accuracy in 
obtaining the recording of rest position. 

Impressions, casts, and zinc oxide-eugenol paste-lined occlusion rims 
are made and Gothic arch tracers are used in the usual manner. To provide the 
point which indicates centric relation at the proper vertical dimension, we depend 


Read before the Academy of Denture Prosthetics, Los Angeles, Calif., April 14, 1953. 
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Fig. 1—The cephalometer. A, The x-ray unit is fixed so that its central ray travels through 
the ear rods, and is located at a distance of five feet from the midsagittal plane of the head. 
B, The stabilizer for the patient’s head. The head of the patient is stabilized by means of 
plastic rods placed in the patient’s ears. 








Fig. 2. Fig. 3. 


Fig. 2.—The patient in the cephalometer is in rest position, without dentures, and with the 
ear rods in position. The cassette holding the film is moved as close as possible to the head. 


Fig. 3.—The patient in the cephalometer is in rest position. The cassette is in position. 
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upon a simple Gothic arch tracing unit (extraoral or intraoral) (Fig. 5). The 
occlusion rims are cut to an arbitrary vertical dimension, and the casts are trans- 
ferred to an anatomic articulator by means of a face-bow. (The face-bow is used 
to orient the maxillary cast on the articulator in the same relation to the condylar 





Fig. 4.—A roentgenogram of rest position. The distance between the nasion and 
pogonion (marked A and B, respectively) is 107% mm. 





Fig. 5.—The Gothic arch tracing unit with the Gothic arch tracing inscribed. 


guidances as the maxilla has to the condyles. It also gives the length of the 
stroke from the condyles to the lower central incisors.) A Gothic arch tracing unit, 
set up at this arbitrary vertical dimension on the articulator, is transferred to the 
patient’s mouth to inscribe the typical tracing. When the centric point is located, 
the point is fixed by cementing a piece of acrylic (with a hole punched into it) 








TOTT TT 7 ¥ Pros. Den. 
38 PYOTT AND SCHAEFFER Seawaey, ¥804 
directly over the centric point. The hole in the acrylic must be directly over the a 
exact centric point. Thus by having the patient close his mouth, the Gothic arch q 
unit pin falls into the hole in the acrylic, locking the patient’s jaws in centric po- 
sition. At this time another cephalometric roentgenogram is made. 





a. b. 


Fig. 6.—a, Tracing of the frontonasal area. A hole is punched in the tracing at nasion, A. 
b, Tracing of the mandibular area. A hole is punched in the tracing at pogonion, B. These 
tracings are superimposed upon each roentgenogram of the patient. All six original roentgeno- 
grams are punched and should show a constant distance between the points A and B for rest 
position. 





Fig. 7. Fig. 8. 

Fig. 7—Cephalometric roentgenogram of the patient at rest. The Hanau articulator is 
superimposed upon the film to show the distance between the condyle and the mandibular 
incisor area. 

Fig. 8.—Roentgenogram of the patient with the central bearing point and intraoral trac- 
ing unit maintaining the vertical dimension at centric relation. The distance between pvints 
A and B is 104% mm. The plaster checkbite is again inserted, and the lower cast is remounted 
at the correct vertical dimension and centric relation on the articulator. 





Tracings of the frontonasal area and the mandibular area are made on 
Trac-o-film paper from the roentgenograms (Fig. 6). A hole is punched into the 
nasal tracing by a pin point at nasion (the junction of the nasal and frontal 
bones), and designated as point A. At pogonion (the most protrusive point on 
the symphysis of the mandible) a hole is punched which is designated point B. 
The tracing of the nasal area is superimposed upon each roentgenogram, and point 
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A is punched into the film. Then the tracing of the mandibular area is super- 
imposed upon each film and point B is punched into the film. The distance between 
points A and B is measured. This distance should be constant, or nearly so,-in 
rest position on each of the first six cephalometric roentgenograms (Fig. 7). The 
distance on the case described is 107% mm. 





Fig. 9—A, The Gothic arch unit is in the mouth in centric position, with the plaster 
checkbite. B, Roentgenogram with the Gothic arch unit in position in the mouth, and super- 
imposed upon it is the Hanau articulator adjusted to the correct vertical dimension and centric 
relation. 


The tracings are then superimposed upon the roentgenograms at centric 
occlusion, and the holes A and B are punched at the nasion and pogonion. These 
are the roentgenograms made with the tracer in centric position in the mouth. 
The distance between them in centric occlusion should be approximately 3 mm. less 
than at rest, or whatever amount of free-way space the operator desires to pro- 
vide for the patient (Fig. 8). If the desired free-way space does not exist, the 
Gothic arch unit pin must be adjusted up or down so that the next cephalometric 
roentgenogram will show the desired free-way space. Of course, as the vertical 
dimension is changed, a new Gothic arch tracing must be inscribed, for with 
changes in vertical dimension, the position of the Gothic arch tracing on the 
racing table changes. 















Fig. 10.—A, If a change of vertical dimension is necessary, the change is measured with ecal- 
ipers from the upper ridge to the lower ridge. B, The vertical dimension in this case was re- 
duced from rest position to allow 3 mm. free-way space. 





Fig. 11.—Cephalometric roentgenogram showing the finished replacements in centric 
occlusion. The vertical dimension is 104% mm. The patient has worn the restorations for 
three months. 
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This procedure should be repeated until the desired free-way space has been 
established, and then the lower cast is remounted at this corrected vertical dimen- 
sion by means of a plaster checkbite on the tracer (Fig. 9). When changes in the 
vertical dimension are necessary, they can be made by measuring between the 
ridges of the mounted casts in the area of the central incisors with calipers (Fig. 
10). Do not depend on measuring the change in the length of the incisal guide 
pin, for this procedure does not reflect the amount of opening or closing accurately 
in the area between the ridges. 

After the proper free-way space has been established, the teeth are set up and 
tried in, a protrusive checkbite is made, and the condylar guidances are set on 
the articulator. The restorations are fabricated, ground in on the articulator and 
finished. After the patient has worn the restorations several weeks cephalometric 
roentgenograms are made with the restorations in position at centric occlusion 
and at rest. The results should be consistant with the previous cephalometric 
readings used in making the restorations (Fig. 11). 


SUM MARY 


Cephalometric roentgenograms have a place in making artificial restorations. 
They are used for patients needing full restorations, partial restorations, and 
when making the so-called “bite raising” appliances. 

The object of this procedure is to present a scientific and exact method of de- 
termining rest and centric positions at the correct vertical dimension. 

Using this method, the measurements at vertical dimension made in making 
the restorations may be checked and rechecked, before, during, and after the com- 
pletion of the restorations so that the vertical dimension may be changed or verified. 
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THE TROUBLESOME TRANSITION FROM A PARTIAL LOWER 
TO A COMPLETE LOWER DENTURE 


JosepH S. Lanpa, D.D.S. 


New York University, College of Dentistry, New York, N.Y. 


'* HAS BEEN SAID that good judgment is based upon experience a1 that 
experience itself is often derived of poor judgment. This maxim should be 
carefully considered when advising patients in the transition from a partial lower 
denture to a complete lower denture. Experience indicates that the transition is 
often difficult for both patient and dentist. 

Some patients wear complete upper dentures in conjunction with partial lower 
dentures retained by the six or eight lower anterior teeth for many years. When 
the clinical condition of the natural teeth indicates that the time has finally arrived 
for replacing the lower partial denture with a complete one, many troubles are likely 
to ensue. There are numerous causes for this painful transition : 

1. The wearing of a complete upper denture in combination with a partial 
lower denture for a great number of years usually reduces the original vertical 
opening to a pathologically insufficient degree of jaw separation. This is par- 
ticularly characteristic of patients with excessively strong masticatory miuscles. 
The edentulous areas were not designed by nature to resist, without resorption, 
the severe stresses to which they are subjected under these conditions. 

2. With the excessive changes in the maxillomandibular opening that thus 
occur over the years, the patient develops pathologic patterns of occlusion while 
endeavoring to overcome his handicaps in mastication. This, in turn, forms a 
vicious cycle that augments the amount and rate of resorption. 

3. Excessive settling of the dentures usually leads to premature contact 
between the lower anterior natural teeth and the upper artificial denture. 

4. The settling of the dentures is unequally distributed because of the exces- 
sive forces exerted by the natural lower anterior teeth upon the upper denture. 
This, in turn, creates torque movements that further contribute to resorption of 
the denture-supporting structures. 

It is for these reasons that we most often find the anterior segment of the 
upper ridge and the alveolar processes under the posterior saddles of the partial 
dentures greatly resorbed. The waste of the denture-supporting structures is 
usually in direct proportion to the length of time these dentures have been worn, 
all other conditions being equal. When the patient finally appears at the den- 
tist’s office for the replacement of the partial by a complete denture, the masticatory 
mechanism is in a complete state of disorganization, and the mental state of the 
patient greatly demoralized. People do not like to part with their few remaining 
natural teeth. They usually plead with the dentist to save these teeth for as long 
as possible. 


Received for publication July 21, 1953. 
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THE PSYCHOLOGIC PROBLEM 


This presents a psychologic problem that merits careful analysis and due 
consideration. The approach to this analysis should be broad both in scope and 
thorour hness. We must discover what, specifically the patient fears and abhors 
most. One patient may be mortally afraid of the surgical procedure associated with 
the removal of teeth. Another patient may abhor losing his few remaining teeth be- 
cause that symbolizes to him the approach of senility. The third patient will be 
fearful of parting with the last few remaining teeth because they have represented 
the anchor of the partial denture. A complete denture, he imagines, will float 
about in his mouth for lack of such an anchor, causing a great deal of pain and 
grief.- (After all, the lower denture is notorious for that with the public.) In 
other instances the patient abhors the “full-denture look” and wil! hold on to the 
precious few remaining teeth. Actors, movie stars, public speakers, radio an- 
nouncers, lawyers, teachers, and others to whom good diction and enunciation are 
of paramount importance will dread parting with any tooth they can retain. 


At times, we even have patients who combine in themselves all the fears and 
anxieties described above. In such cases, we cannot be too careful with the 
diagnosis and treatment planning. 


Up to this point, emphasis has been laid on the disadvantages of the combina- 
tion of the partial lower with a full upper denture and the difficulty of maintaining 
occlusal harmony in this combination. Should the reader then conclude that the 
quicker the lower partial is changed over to a complete denture the better, it 
would, indeed, be a very erroneous conclusion. As long as natural teeth do not 
represent a liability to the patient’s health, we should do all we can to preserve 
them in his mouth. We must, however, constantly bear in mind that in this 
type of denture service, it is very difficult to maintain occlusal harmony for a long 
time without the patient’s appearing at frequent intervals for periodic check-ups. 
The dentist, in turn, must keep a vigilant eye on occlusal disharmonies as they 
develop, and correct them either by adjusting the occlusion or by relining the den- 
tures with the re-establishment of occlusal harmony. 


The longer the natural teeth can thus be safeguarded for the patient the better 
it is. Extensive experience with prosthetic patients indicates that the greater the 
number of the teeth extracted immediately prior to the construction of complete 
dentures, the more painful is the period of the patient’s adjustment to these den- 
tures. The word adjustment implies here physical and psychologic adaptation to 
artificial dentures that are to function under artificial conditions and in an artificial 
environment. 


It is, however, not my intention in this article to enter into a discussion of 
this broad and all-embracing subject. My objective is to draw upon experience 
and to discuss among the many difficulties of the lower denture, the following major 
areas of trouble. They are: (1) the lower anterior alveolar ridge, (2) the posi- 
tion of the teeth in the arch form, and (3) the psychologic orientation of the 
patient. 
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THE LOWER ANTERIOR ALVEOLAR RIDGE 


The alveolar ridge that carries the six lower anterior teeth consists mainly 
of cancellous bone. This tissue is least adapted, even under normal conditions, 
to give adequate support to a complete denture. But when this area of the den- 
ture-supporting structures happens to be in a state of inadequate nutrition, the 
success of the complete denture may become greatly jeopardized. This state of 
poor nutrition may, and frequently does, manifest itself by the appearance of 
nutrient canals in the alveolar process that run parallel with the long axes of 
the anterior teeth (Figs. 1 and 2). Some of these nutrient canals run in the 
interproximal spaces, others on the labial surfaces of the bony sockets contain- 
ing the teeth. Some run up to the apices of the teeth, others stop at various dis- 
tances from the apices. Still others cross the alveolar process from the labial to 
the lingual surface to anastomose with the sublingual blood vessels. 

The presence of these nutrient canals is understood by some investigators to 
be nature's attempt to compensate for poor nutrition in the particular area. While 
it would be difficult to assert what might have happened to such areas without the 
alleged compensating qualities of the nutrient canals, it is safe to state that the 
prosthodontist is not fully satisfied with this mode of nature’s treatment. 

In the first place, alveolar bone in a state of poor nutrition becomes suscep- 
tible to sharp point formation under stresses of artificial dentures. Second, the 
interrupted continuity of the alveolar process by the nutrient canals themselves 
creates irregular rough and sharp prominences and sharp points and projections. 
We are all too familiar with patients seeking relief from pain in those areas. 
Since even light contact of the dentist’s finger with those sharp points causes a 
sensation of severe pain, it is easy to appreciate the amount of pain the patient 
experiences from friction and pressure of a rigid lower denture moving in function 
upon those tissues. 

In the course of years, we have found that this type of alveolar bone in the 
region of the six lower anterior teeth, as a denture supporting area, is probably the 
culprit responsible for many denture failures. Whatever the etiological factors 
for the presence of the nutrient canals may be and whatever the number of failures 
they may engender, we must endeavor to reduce the pain and suffering caused by 
those sharp points. Thus, we shall reduce the number of failures. But to relieve 
pain we must have an idea of the source causing it. In order to clarify to our- 
selves the nature of the trauma that occurs in these instances, we set out to make 
a number of observations. 

Three possibilities presented themselves: (1) Traumatic occlusion injuring 
the mucosa, (2) overextension cutting into the mucosa, and (3) the under- 
surface of the mucosa is being injured by sharp points of the alveolar process. 


EXPERIMENTAL PROCEDURE 


The following procedure was adopted for our investigation. We constructed 
a number of complete dentures with two lower dentures for each upper. Each of 
the lower dentures was constructed on individual impressions secured by the 
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Fig. 1.—Nutrient canals running down past the apices of the teeth. 
(Courtesy of Dr. Isidore Hirshfieid.) 








Fig. 2.—The arrows point to nutrient canals situated in the interproximal septae. 
(Courtesy of Dr. Isidore Hirshfield.) 
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same method, with care taken to keep the quality on the same level as far as 
could be discernible by careful clinical examination. Upon one of these lower 
casts the denture was constructed in the usual way. This, of course, implies the 
utilization of the face-bow. registration for mounting the upper cast on an adjust- 
able articulator and a careful recording of the centric jaw relation by the intraoral 
checkbite method. The recording medium used was soft wax. The second lower 
denture was constructed with the same face-bow registration but with an individual 
recording of the centric jaw relation. In addition, the second lower denture base 
represented by the stone cast underwent a special kind of treatment. 


Fig. 3.—Cast showing the relief of sharp bone structure under the mucosa with tin foil. 


This special treatment was accorded it because previous observation on a 
number of complete dentures led me to believe that the particular pain patients 
were complaining of in the anterior segment could be ascribed neither to traumatic 
occlusion nor to overextension. It was suspected that there must be a third im- 
portant factor that is mainly responsible for persistent pain in the alveolar process 
in the region of the six lower anterior teeth. Careful reading and interpretation of 
the roentgenograms relating to these patients served to reinforce this suspicion. 
It was found that the anterior segment of the alveolar process in a majority of 
these instances manifests a great deal of radiolucency with the presence of a greater 
or smaller number of nutrient canals. It was then tentatively concluded that the 
radiolucent alveolar process itself, with its nutrient canals and sharp bony pro- 
jections, may be mainly responsible for the trouble. This led to the decision to 
accord special treatment to the second lower denture. 


RELIEF OF THE ALVEOLAR RIDGE 


It was felt that the anterior segment of the alveolar process should be re- 
lieved so that the denture might not effect contact with the mucosa in this area 
until complete settling of the dentures took place. For that purpose tin foil of 
various gauges was employed. The procedure was as follows: An impression 
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(preferably in plaster) of the anterior segment of the final stone cast was secured. 
(The cast was thoroughly lubricated with soap so that the plaster would not adhere 
to it.) Melotte’s metal was poured into the impression, and a metal die was thus 
obtained, to which a counter-die was fitted in the usual way. A piece of tin foil 
of the desired gauge was now interposed between the die and counter die and 
thoroughly swaged. This piece of tin foil of the proper size and outline, with 
bevelled margins was cemented to the stone cast (Figs. 3 and 4). When the 
dentures were completed, new jaw relations were recorded and a harmonious cen- 
tric occlusion established between the two lower dentures and the single upper 
denture. 
RESULTS 

Upon delivery of the dentures, the patient was instructed to give both lower 
dentures a fair trial, and to call at the office for adjustment whenever he felt a 
need for it. It was found that in instances where the anterior segment of the lower 
ridge possessed the characteristics described previously (nutrient canals and a sharp, 
radiolucent alveolar ridge) the patient’s favorite lower denture would most fre- 
quently be the one that was relieved on the cast. 

The thickness of the tin foil varied greatly, depending upon conditions pre- 
sented in each individual patient. The greater the number of nutrient canals, 
the more radiolucent the bone, and the more prevalent the sharp points, the thicker 
the tin foil used. We never used anything thicker than the 21 gauge. (It thins 
out moderately in the process of swaging.) In most instances we use 24 gauge 
tin foil. Careful diagnosis and proper execution of this procedure has led to 
success for many patients, where without this bit of attention, failure might have 
been the alternative. It is difficult to explain with certainty the modus operandi 
of this procedure. It probably is dependent upon the nature of settling of the 
lower denture, downward and backward. That is why the patient experiences 
pain most frequently on the labio-occlusal surface of the anterior segment of the 
lower ridge. In other instances, the pain experienced by the patient is localized 
and more restricted to the labial surface only. 


SURGICAL INTERVENTION 


A logical argument may be advanced at this point. Why not resort to surgical 
removal of ali the sharp bony projections to begin with? In this way we would 
start with a smooth round alveolar process from the very outset, and eliminate the 
need for special relief by the special treatment of the cast. The answer to this 


argument is based on clinical experience. 

Whenever surgical intervention is resorted to for the removal of sharp bony 
projections on ridges with nutrient canals and a sharp, radiolucent bone, the num- 
ber of newly formed sharp points under artificial dentures postoperatively is 
greater than the number that was observed before the operation. More than that, 
all other conditions remaining equal, the nutrition of the part, locally, becomes 
poorer and the pain from the newly sprung up sharp bony projections becomes 
more severe. That is why the less we resort to surgery in this condition, the 
better it is for the patients. Of course, things stand differently when we are 
dealing with normal alveolar bone. Here sharp bony projections that become 
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conspicuous following removal of teeth should be reduced and rounded off. But 
even in these situations, surgical removal of denture-supporting alveolar bone 
should be limited to the absolute minimum. Every particle of bone that may 
serve potentially as support for an artificial denture is priceless for the patient and 
the doctor alike. 





Fig. 5.—A resorbed alveolar process with the mental foramina in a position to be covered 
by a denture. The denture would impinge upon the mental nerve and blood vessels. (Courtesy 
of Dr. Isidore Hirshfield.) 


Another ridge segment that frequently aggravates the difficulties in the transi- 
tion from a partial to a complete lower denture is the region of the mental foramen 
(Fig. 5). When considerable resorption of the alveolar process has occurred, den- 
ture pressure upon the mental nerve and blood vessels may cause the patient a 
great deal of suffering. This may become particularly exasperating to the patient 
when it is contrasted in his mind with the comfort he experienced with the partial 
denture. The latter, anchored to the natural teeth by means of clasps, might have 
been stable enough to obviate pressure upon the nerve. The complete lower den- 
ture should be very carefully relieved with the same objective in mind. 


THE POSITION OF THE TEETH IN THE ARCH FORM 


Another factor that contributes greatly to failures in this type of service is 
the improper placement of the artificial teeth in their relation to the ridge. Arti- 
ficial teeth in complete denture service should be set in such a manner that the 
oral cavity may preserve its integrity from a morphologic and physiologic stand- 
point. This can be made possible by setting the teeth on the artificial denture in 
exactly the same position that the natural teeth occupied in the dental arches 
prior to their extraction. The edentulous oral cavity would then be divided by the 
artificial dentures into its two components of oral cavity proper and vestibulum oris, 
which in dimensions, positions, and mutual relations with adjacent and associated 
structures would represent a replica of the normal oral cavity. The tongue would 
have adequate space in the oral cavity proper for its basic function and for its inter- 
play with the adjacent structures. Similarly, the buccinator muscles would per- 
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form their function in the vestibulum oris in an unimpaired manner, and would 
preserve their physiologic interplay with other components of the oral cavity. To 
achieve this in practice, the prosthodontist must train his mind’s eye to visualize, 
on looking into the edentulous oral cavity, the “would be” position of the tooth 
sockets immediately following the removal of the natural teeth. The artificial teeth 
should be on these imaginary tooth sockets in order that the dentures may function 
properly. 

Regrettably, this basic concept in arrangement of the artificial teeth in their 
relation to the other structures of the oral cavity is frequently lost sight of. In in- 
stances of transitions from partial to complete dentures, the setting of the artificial 
teeth too far to the lingual side of the ridge at the expense of valuable tongue space, 
and far away from physiologic proximity with the buccinator muscle is becoming 
particularly conspicuous. By constricting the dental arches in this manner, the 
lateral borders of the tongue can no longer effect physiologic contact with the lingual 
surfaces of the teeth. Instead, the lateral borders of the tongue spread out onto 
the occlusal surfaces of the upper and lower teeth and frequent tongue biting 
ensues. The patient is thus, by reflex action, forced into a habit of withdrawing 
the tongue into the throat which, in turn, interferes with respiration and mastica- 
tion. The widening of the vestibulum oris that results from setting of the teeth too 
far lingually impairs the function of the buccinator muscles which, among other 
things, is to confine the food to the occlusal surfaces of the teeth during the process 
of mastication. Some operators feel that by constricting the arch excessively, they 
will gain stability of the complete lower denture, which will in some measure com- 
pensate the patient for the lost anchorage that was formerly supplied by the 
partial denture clasps. This, however, is not the case. We cannot sacrifice the 
freedom of the physiologically inherent tongue and buccinator muscle movements 
for the sake of placing the artificial teeth on a preconceived, geometrically calculated 
crest of a ridge. No amount of physics and mathematics will ever take the place of 
basic biologic and physiologic principles. The artificial teeth in a complete den- 
ture prosthesis are substitutes for the natural teeth only when they are placed in 
exactly the same positions of the teeth for which they substitute. Careful observa- 
tion indicates that complete dentures that replace partial dentures usually have a 
shorter buccolingual and labiolingual diameter, and the arch, in consequence, be- 
comes considerably constricted. This handicaps the tongue movements and the 
physiologic activity of the buccinator and adjacent muscles. To remedy this situa- 
tion, we should endeavor to set the artificial teeth as closely as possible to the posi- 
tions of the natural teeth. For that, we must train our diagnostic eye to perceive and 
give us a psychic representation of nearly the exact location of the sockets of the 
natural teeth at the time they were removed. 


THE PSYCHOLOGIC ORIENTATION OF THE PATIENT 


It is not the management of the denture supporting structures and the posi- 
tions of the teeth alone that will solve the patient’s problem. There is, in addi- 
tion, an important psychologic situation with which to contend. The patient’s 
transition from a solidly anchored partial denture to a complete lower denture is 
usually associated with many anxieties and some grief. The patient must be pre- 
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pared psychologically to face the situation ahead hopefully and courageously. This 
may be achieved by the dentist who has learned to understand and to be aware of 
the total personality and emotional pattern of his patient. The psychologic prep- 
aration of the patient should be divided into two phases. First, the patients are to 
be deconditioned of prejudices and anxieties that were planted in their minds by 
other patients and dentists. Many of these patients have been indoctrinated through 
the years with the idea that when they lose their few remaining natural teeth that 
serve as anchors for the partial denture, they will never be able to wear a full 
denture. These patients must be conditioned in a very careful and judicious man- 
ner. At no time should the patient’s hopes be raised above and beyond realistic 
limits. 

The dentist must know how, when, where, and why he makes certain 
statements. Otherwise, he runs the risk of further conditioning his patient un- 
favorably. It is up to us to put the problem in its realistic perspective in the 
minds of our patients. If the dentist decides that it is time to change over from 
a partial to a complete denture, it is because he considers those few remaining teeth 
a liability to the patient’s health or welfare. The patient is to be informed of the 
difficulties ahead in a kind and sympathetic manner. He is to be told that while 
artificial teeth are never as good as healthy natural teeth, they will be vastly 
superior to the patient’s diseased natural teeth. The patient is further to be 
informed that the complete denture will probably not be as retentive as the partial 
restoration, but that it will be more favorable to the patient’s general health and 
well being. In this way, the patient’s anticipation and realization of comfort from 
the complete lower denture will not be as conflicting as when the patient’s psy- 
chologic preparation was either totally lacking or inadequate. He will then be 
more receptive to go through with the many inconveniences during the period 
of adjustment from a partial to a complete lower denture. 


SUMMARY 


The transition from a partial lower to a complete lower denture was con- 
sidered in the light of everyday clinical experience. It was concluded that this 
transition is a very painful one. In weighing the evidence for and against the 
removal of the few remaining teeth under these circumstances, one cannot be too 
careful before arriving at a definite diagnosis. The removal of a tooth should be 
resorted to only when the latter is judged to be a definite liability to the patient’s 
health. ; 

It was further concluded that in setting the teeth for complete dentures each 
artificial tooth should take the exact or nearly exact place of its natural predecessor. 
In this way, the tongue, lips, and cheeks will preserve their freedom of movement 
and physiologic function. 

The patient is also to be prepared psychologically for the transition from a 
partial lower to a complete lower denture. This will make the patient more co- 
operative and receptive in his efforts to overcome the difficulties that this transi- 
tional period is frought with. Proper patient management frequently constitutes 
the difference between success and failure. 


209 E. 23rp Sr. 
New York 10, N.Y. 








ARE PROMINENT RUGAE AND GLOSSY TONGUE SURFACES 
ON ARTIFICIAL DENTURES TO BE DESIRED? 






LuzeRNE G. JorDAN, D.D.S. 








Washington, D.C. 





HE TONGUE is an extremely sensitive organ, and it is necessary that 
the prosthodontists give serious thought to the nature of the environment in 
which the tongue must function when artificial dentures, either full or partial, 







are being worn. 

In 1931, I constructed a full upper denture for a patient who was seriously 
ill. Despite my best efforts the patient continued to experience nausea whenever 
the denture was in her mouth. Careful checking proved that the patient was 
not a “gagger.”” During one visit to my office she asked me to rub my tongue 
on the surface of my palate, and to note that the sensation was one of frictional 
resistance, and not like that of rubbing the tongue on a hard, smooth, and highly 
polished surface. (I suggest that the reader make this test for himself. ) 

At‘her suggestion I removed the high polish from the tongue surface of the 
denture. The sensation of nausea disappeared entirely, and she was able to 
wear the denture with comfort. This was one of the most valuable suggestions 
that I have ever received from a patient, and I have utilized it with great satis- 
faction since that time. 

Of the many factors which influence the tongue environment in the presence 
of artificial dentures, I shall deal with only two: the nature of the finish of the 
tongue surface of the appliance, and the development of properly located rugae, 















when they are to be used. 
_ I have found that a matte, or nonglossy surface, on upper dentures especially, 
is much more acceptable to patients than a glossy surface. 







The matte surface not only improves tongue comfort, but also aids materially 
in phonetics because the tongue is able to obtain a degree of traction on the den- 
ture surface, which is similar to that obtained when the tongue is rubbed against 
the mucosa. 

To continue proving this point, I often deliver dentures with highly polished 
tongue surfaces, and at a subsequent sitting I remove the glossy surface with 
coarse wet pumice on a rag wheel. The patient’s reaction to the new mattelike 
surface is very gratifying. | 

The presence of prominent artificial rugae on the tongue surface of upper 
dentures is, in my opinion, often more detrimental than beneficial, especially 
to phonetics. 
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While some natural rugae tend to maintain their passive form under light 
pressure, this is not the average situation. More often the natural rugae tend to 
flatten out, even when light pressure is applied. In any case, natural rugae are 
more or less resilient and do not maintain their full passive form during tongue 
function. 

Too often we see upper dentures presenting very prominent ridges which are 
supposed to represent rugae, and in most instances they are located far from the 
underlying natural rugae when the denture is positioned in the mouth. 

Practically all problems in phonetics, for normal patients, can be solved by 
properly positioning the artificial teeth, and by properly contouring the tongue 
surfaces of both dentures, but especially the upper denture. This condition should 
be accomplished by the dentist at the time of the final try-in of the wax dentures. 


If, after the patient has worn the denture, it is decided that some evidence 
of rugae would improve phonetics, I obtain the effect by carving interrugae grooves 
on the tongue surface of the denture over the areas where the grooves exist 
in the mouth. 


ARTIFICIAL RUGAE FORMATION 


The basal surface of the denture is dried, and molten black carding wax is 
deposited in the grooves representing the natural rugae. With the basal surface 
of the denture facing a bright light, the black wax, representing the natural rugae, 
may easily be seen. 

Suitable grooves are carved between the dark shadows with a round bur, 
and are then smoothed with pumice on a small felt cone. 

By this method any desired irregularities on the tongue surface of the 
denture will be located exactly over similar irregularities on the musoca. 

The application of the nonglossy surface idea, as previously described, to 
the tongue surface of metal castings was recently developed at the Central Dental 
Laboratory at Walter Reed Army Medical Center. Colonel Lynn C. Dirksen 
reports enthusiastic comments from patients wearing partial dentures constructed 
in this manner. 


1801 Eye Sr., N.W. 
WasHINcToN 6, D.C. 





PALATE REPRODUCTION BY THE HYDROCOLLOID-RESIN 
METHOD 


T. J. Wacker, D.M.D.,* and W. O. Orsincer, D.D.S.** 


Sixth Army Central Dental Laboratory, Presidio of San Francisco, Calif. 


VER THE YEARS, poorly contoured palatal surfaces have been the rule 
O rather than the exception in denture service. Not that we dentists did not 
know better, but rather it was expedient, less costly, and our denture patients 
somehow learned to manage their unnaturally contoured palates. 

Our recent dental literature indicates that we are trying to correct this situ- 
ation. We note that in 1951, Pound' jolted us about our shortcomings in respect 
to complete dentures, and that in 1952, Jordan* gave us excellent standards for 
partial denture design. Now we will try further to correct the situation by describ- 
ing an easy method for making patterns that will reproduce natural palate con- 
tours in minute detail on both the tongue and palate surfaces of maxillary den- 
ture castings. 

DEVELOPMENT 


From our cursory search of the dental literature it seems that woefully little has 
been written on the subject of making palate patterns for denture castings. Our 
personal experience is similarly limited. It dates from 1952 when we initially 
tried the investment-core method suggested by the manufacturer of a dental 
chrome-cobalt alloy and found it difficult to control. 

Three factors led to the development of our pattern-making method: first, 
the opportunity of seeing cold-cured acrylic resin models made from practical 
partial denture casts that had been poured and cured in hydrocolloid molds; 
second, the reading of an article on temporary acrylic bridgework;* and _ third, 
our dissatisfaction with the investment-core method suggested for use with a 
particular dental chrome-cobalt alloy, which, due to its strong investment ma- 
terial, permitted the use of the following technique. 


INVESTMENT-CORE METHOD 


In this method the refractory investment material is applied to the palatal 
surface of the master cast, covering the palatal design which was previously out- 
lined with indelible pencil. This refractory investment core, or matrix, is then 
pried off the master cast, trimmed to the indelible outline, and saved until the 


The opinions and assertions contained in this article are the private ones of the writers 
and are not to be construed as reflecting the policies of the Surgeon General in regard to pro- 
fessional practices, or as representing the official policy of the Army. 

Received for publication May 28, 1953. 
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**Lieutenant Colonel, Dental Corps, United States Army. 
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duplicate refractory cast has been made and is ready for waxing. The core 
is then carefully positioned on the refractory cast by means of wax shims to 
provide space for the palatal portion of the casting. This space is then closed 
at its periphery with wax to which the clasp struts, connectors, etc., are luted 
to complete the pattern, the palatal portion of which is already invested by the 
refractory core. 


We found this method to be very unsatisfactory for high palates with parallel 
lateral walls and prominent rugae zones. Except in wide, flat palates with low 
rugae, there was frequent breakage of either the refractory cores or the master 
casts. Furthermore, high palate cases required the refractory cores to be cut 
into two or more pieces to permit their removal from the master casts and their 
subsequent repositioning on the refractory casts with sufficient space to receive 
the metal of the palate casting. Repositioning of the refractory cores was a very 
exacting procedure in even the most simple cases because, otherwise, the cast- 
ings would be too thick or would have holes where core and cast had been in con- 
tact. The method was not suitable for the chrome-cobalt alloys that used re- 
fractory materials that were fragile before being thoroughly dried and resin 
dipped. 


PLASTER-MATRIX METHOD 


We received the outline of this method in 1953. It was released to us by 
the same manufacturer who called it the “Technique For Making Sparks Style 
Tru-Rugae Partials.’ We did not try this method because we were then using 
our hydrocolloid-resin method which appeared to be better. We did note with 
interest that the method could be used with other than the manufacturer’s own 
particular chrome-cobalt alloy. It can be briefly described as using a plaster 
matrix made similarly to the refractory core used in the previous method. This 
matrix, when hardened, is pried off the master cast, coated with a tin-foil sub- 
stitute, and then used to press out a self-curing acrylic pattern against the previ- 
ously tin-foiled master cast. Its chief advantages are that defective matrix align- 
ment results in holes in the acrylic patterns instead of in the castings as before 
and also that it can be used for chrome-cobalt alloys using fragile investment 
materials. It retains the disadvantages that we previously noted in high palates 
having parallel lateral walls and prominent rugae zones. 


HYDROCOLLOID-RESIN METHOD 


We suggest this method because we believe it to be efficient and universal 
in its application to palates of any size or shape. For descriptive purposes we have 
termed this the hydrocolloid-resin method because it employs hydrocolloid for 
copying the contours and a resin for transferring the contours in the form of a 
resin pattern. The basic method is not new. On the contrary it is as old ‘as 
some of the earliest bronzes that were cast by the cire perdue, or lost wax process, 
wherein clay, plaster, and wax were used instead of the hydrocolloid and resin 
used in our method. 
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Resin patterns, built by the hydrocolloid-resin method, differ in several re- 
spects from thé patterns built of wax or plastic sheets placed directly upon the 
casting investment casts. Instead of being built upon the investment casts, the 
resin patterns are built in hydrocolloid molds from which they are removed, trimmed 
with scissors, and then transferred and cemented onto the refractory casts. They 
reproduce all of the anatomic detail that can be copied from the master casts 
by the hydrocolloid material. They are tough and flexible, and they resist sur- 
face deformation while being cemented onto the refractory casts. Their thick- 
ness can be easily controlled. They can be built thinner than it is practical to 
cast any metal for rugae zone coverage, however, the tendency is to build the 
patterns thicker than necessary when the method is first used. 

The hydrocolloid-resin method is efficient. For partial dentures you nor- 
mally utilize the hydrocolloid mold that remains after making the refractory cast. 
When you are familiar with the method, your actual building and trimming time 
will average about five and one-half minutes per resin pattern, exclusive of the 
time required to cement it onto the cast. Castings made from the resin patterns 
can be finished and polished in approximately 20 per cent of the time you would 
ordinarily require for the same palate area as commonly made from wax or plastic 
sheet patterns. This 80 per cent saving of time results from eliminating the 
grinding and rubber wheel finishing operations, which are not required on palate 
castings made from resin patterns. Likewise the polishing operations are easier 
since you have no rubber wheel scratches to remove. This results in better fitting 
appliances because it eliminates warpage and holes through the castings due to ex- 
cessive heat and pressure during finishing and polishing. We particularly recom- 
mend the method for palate castings made with the chrome-cobalt type alloys, 
finished by electrolytic polishing, and polished by low speed bristle wheels using 
appropriate polishing compounds. 


EQUIPMENT AND MATERIALS REQUIRED 


Cardboard box approximately 6 by 6 by 2 inches deep. 

Camel’s-hair brush, large water coloring size, or larger. 

Small nasal atomizer (DeVilbiss Economy Atomizer No. 182 is satisfactory). 

Wax spatula. 

Iris or cuticle scissors. 

Powder: Ethyl methacrylate polymer, Dupont Lucite HG-24 or equal. 

Liquid: Methyl methacrylate monomer, or any denture base liquid acrylic 
resin. 

Coloring material for the liquid: Prussian blue, artist’s colors ground in oil. 

Pattern cement: Preformed plastic pattern scraps dissolved in acetone. 

Plasticizers: Methyl salicylate, camphor, rosin, or suitable commercial plas- 
ticizers such as Dow Resin 276 may be added to the methyl methacrylate 
monomer to keep patterns soft and pliable for several hours or overnight. 


The cardboard box is the container for the powder and facilitates dumping 
the powder into and out of the molds. The paint brush is for sprinkling additional 
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uniform layers of powder into the molds. The atomizer holds the monomer liquid 
for wetting each layer of powder. The wax spatula is used to level an occasional 
large grain of the powder. The scissors are for trimming the resin patterns. 
A pea-sized portion of Prussian blue will color a pint of the liquid to furnish con- 
trast against the mold material so that minimum wetting of the powder can be 
easily observed. The pattern cement is an adhesive for attaching the resin pat- 
terns to the refractory casts. A thin syrupy mix of the cement is satisfactory on 
casts that have been treated with a resin dip, or have received a plastic spray treat- 
ment to seal the surface. 

Plasticizers should be omitted from the monomer liquid when semirigid pat- 
terns are desired within one or two hours. However for ordinary use, equal parts 
of camphor and methyl salicylate dissolved in the methyl methacrylate monomer 
in percentages of 25 to 40 per cent of the total volume will serve as an excellent 
plasticizer. The combination of camphor and methyl salicylate in the monomer 
prolongs the soft, pliable condition of the patterns for many hours without unduly 
increasing the time that the patterns must remain in their hydrocolloid molds. 


Fig. 1.—The refractory cast removed from the hydrocolloid mold. The sides 
of the mold are trimmed for better access. 


BUILDING THE RESIN PATTERNS 


This procedure is suggested for complete and/or partial dentures wherein 
mechanical relief of midline hard tissue areas is not required. 

1. Survey, design, block out, and duplicate the master casts in the usual 
manner. 

2. Save the hydrocolloid molds after removing the refractory casts and trim 
down the sides of the molds for better access (Fig. 1). 

3. Rinse the molds with running water to remove loose particles of hydro- 
colloid or investment material. 

4. Use compressed air to quickly remove surplus water, leaving the mold 
surfaces uniformly damp and free of surface water in any area. 
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5. Fill the molds with powder dumped from the cardboard box (Fig. 2). 


6. Invert each filled mold over the cardboard box and dump out the surplus 
powder (Fig. 3). Give three or four slaps on the back of the hand holding the 
mold, to remove surplus powder. This leaves a uniform coating of powder, giv- 
ing the molds a granular sugar-coated appearance (powder layer No. 1). 


Fig. 2.—Powder being poured into the hydrocolloid mold. 


7. Use the atomizer to spray liquid monomer onto the powder coated mold 
to wet down the powder (Fig. 4). Avoid excess use of the liquid which may 
wash powder off the high points, causing uneven pattern thickness. Once the 
monomer has been applied to a mold, successive layers of powder and monomer 
should be applied immediately while the preceding layer of resin is still tacky 
enough to catch and hold the dry grains at their first point of contact when 
sprinkled into the mold. 


8. Dip the brush into the powder, hold it over the mold and tap it to sprinkle 
a uniform layer of powder onto all areas of the monomer-moistened mold surface 
(powder layer No. 2) (Fig. 5). You can do this nicely by grasping the middle 
third of the brush handle between your thumb and forefinger, bristles downward, 
and tapping the brush handle with your third or ring finger. This leaves your 
other hand free to hold and tip the mold to any desired position. 
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9, Again moisten with monomer as before, and apply a second uniform layer 
of brush-sprinkled powder (powder layer No. 3), followed by a third spraying 
with monomer. These three layers of powder and liquid will furnish adequate 
thickness for most castings. 

10. Examine the pattern and use the wax spatula to press down into the 
pattern any large powder grains protruding above the general level of its sur- 
face. The monomer will have softened these grains by the time you have ex- 
amined the mold and picked up your spatula. Set the molds and patterns aside 
until the duplicate refractory casts are dry and ready for waxing. 


Fig. 3.—Excess powder being dumped out of the mold. Sufficient powder 
remains on the mold surface to form the first coating. 


11. When the refractory casts are dry, they should be resin-dipped or-sprayed 
to seal the surface. Then attach retention loops and finishing line patterns where 
indicated. Also add wax to the casts where needed to increase the thickness of 
the resin palate patterns, for example, the longitudinal mid-section of posterior 
palatal bars and the areas where minor connectors or struts will be attached to the 
resin patterns. 

12. Apply a thin coat of the pattern cement to the wax and plastic pattern 
parts, and a heavy coat on the palate areas of the refractory casts. This will 
make a tacky surface on all areas that are to be contacted by the resin palate pat- 
terns. Allow the pattern cement to dry (Fig. 6). 
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13. Remove, trim, and cement the resin patterns onto their respective casts, 
covering over the edge of the finishing line patterns and any wax that was pre- 
viously added to the casts (Figs. 7, 8, and 9). Figs. 1 through 9 show the steps 
taken on a test casting that did not have finishing line patterns or wax added to in- 
crease the pattern thickness in any area. 


Fig. 4. 


Big. 5. 


Fig. 4.—Liquid monomer is sprayed from an atomizer to wet the powder coating evenly 
until it appears glossy. 


Fiz. —.—The tacky first coating holds the powder grains where they fall as powder layer 
No. 2 is brush-sprinkled into the mold. 


The cured patterns are quickly squeezed out of their hydrocolloid molds by 
pinching the patterns with thumb and forefinger on opposite sides of the palate. 
They should be sorted and matched with their respective refractory casts before 
being trimmed, otherwise it is difficult to segregate patterns of similar outline. 
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A slight food-seal type beading on the master casts will transfer to the hydro- 
colloid molds and from them to the patterns. This will facilitate trimming the 
patterns to their correct outline form. The trimming cut with the scissors should 
follow the inner edge of the beading. 

A thin coating of the pattern cement should be applied to the under surface 
of the trimmed patterns just before they are pressed into correct position on the 
refractory casts which were previously coated with pattern cement which was 


allowed to dry. The food-seal beading should then be filled in with hot wax to 
seal the edge of the pattern. Wax which flows onto the resin patterns should then 
be scraped off and the area flamed lightly with an alcohol torch to restore natural 
contours. Very fine-grained acrylic powder pressed into the surface of the bead- 


ing wax to remove its gloss will simulate natural tissue contours and reduce finish- 
ing time. 

The test casting, after being polished, is shown on the master cast to illus- 
trate the exacting reproduction of tissue detail (Figs. 10 and 11). Four typical 
castings are shown to illustrate how the rugae zones blend with other parts of 
the dentures (Fig. 12). 


Fig. 6.—The refractory cast is being painted with pattern cement. The cast has previously 
been dried and sprayed lightly with a plastic cast spray. 


ALTERNATE PATTERN BUILDING PROCEDURE 


This procedure is suggested for dentures where the mechanical relief is re- 
quired over midline hard tissue areas; or where there has been excessive loss of 
tissue, and pre-extension casts are available for copying the palate contours that 
existed before the loss of teeth : 

1. Make a hydrocolloid mold on the unrelieved master cast or upon the 
pre-extraction cast, for use in building the resin pattern. 

2. Survey, design, block out undesirable tooth undercuts, and place midline 
and acrylic retention reliefs where needed on the master cast. Then duplicate this 
in the refractory investment. 
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3. Build the resin palate patterns in the manner previously described, except 
the hydrocolloid molds which were made from the unrelieved master casts or 
pre-extraction casts should be used. Allow the patterns to harden for fifteen 
minutes or longer before cementing them into place over the relieved areas on the 
refractory casts. 
Fig. 


Fig. 8. 
Fig. 7 —The resin pattern as removed from the hydrocolloid mold. 


Fig. 8.—The pattern is trimmed to the exact outline desired. 


4. For complete dentures with great loss of tissue: omit the plasticizer, re- 
move, trim, and fit the patterns onto the pre-extraction casts, covering the palate 
areas to be reproduced. Tack down the edges of the pattern with wax and cover 
the pattern with a mix of quick setting plaster to make a pattern matrix. Lift 
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off the matrix and resin pattern as soon as the plaster has gained its initial set, 
but is still soft enough to break without tearing the rugae on the pattern. 


5. Remove the pattern from the matrix and relieve the plaster matrix in 
an amount somewhat greater but corresponding to the relieved areas on the re- 
fractory cast. Again place the resin pattern onto the matrix and tack the pat- 
tern-matrix edges together with wax. 


Fig. 9.—The pattern is cemented onto the refractory cast. The borders are 
sealed with beading wax, ready for spruing. 


6. Use the relieved matrix to adapt the resin pattern onto the relieved areas 
on the refractory cast while it is still hot after coming from the 180° F. drying 
oven. Deformation strains in the resin pattern should then be relieved by a few 
gentle applications of dry heat from an alcohol torch, followed by lightly pressing 
the matrix supported pattern into proper position on the investment cast. Allow 
the pattern and matrix to rest upon the cast until it has cooled to room temperature. 
A little dry heat will soften the pattern—too much will make it bubble! 


7. Coat the under surface of the resin pattern with a water soluble separating 
fluid. Then place the matrix supported pattern into proper position on the re- 
fractory cast and pour hot wax to fill in the junction-line angle formed by pattern 
and cast. 


8. When the wax has cooled, remove, wash, and dry the resin pattern, and 
allow it to continue hardening on its plaster matrix. 
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Fig. 11.—Close-up of the test casting seated on the stone cast. 
Note reproduction of the rugae zone detail. 
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9. Build retention and finishing lines, as required for acrylic denture base 
material, joining them to the junction-line wax. 

10. Paint the junction-line wax and the refractory cast with pattern cement 
and allow it to dry for a few minutes. 

11. Paint the resin pattern very lightly with pattern cement, then spring it 
off the plaster matrix and cement it into proper position on the refractory cast. 

12. Complete the pattern by using hot wax to seal its posterior edge to the 


cast. 


Fig. 12.—Typical polished castings. 


PRECAUTIONS 


Spraying of the molds causes heavier air concentrations of the monomers 
than is ordinary encountered in dental laboratories. You should, therefore, note 
the following warning which we quote from DuPont Polychemicals Bulletin, 
“Methacrylate Monomers.” “Health Hazards: Inhalation of the vapors of metha- 
crylate monomers can cause irritation of the mucous membranes, gastro-intestinal 
disturbances, headaches, and possibly irritation of the kidneys. Contact of the 
liquids with the skin can cause irritation. Precautions recommended in the use 
of these materials include adequate ventilation, avoidance of inhalation of the 
vapors or contact of the liquids with the skin, avoidance of internal consumption, 
and protection of the eyes against splashing liquids.” 

Sixth Army Preventive Medicine Section indicated that industrial hygiene 
standards permit 100 to 500 parts per million air concentrations of methacrylate 
monomers, with California standards set at 500 parts per million, which is the same 
as for acetone. 
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CONCLUSION 


1. A method has been described for making inexpensive, tough, flexible pat- 
terns for denture castings which reproduce the natural contours of the palate. 


2. These patterns are used for castings which furnish true reproductions of 
palate contours at less cost than for conventional castings in which the parts cover- 
ing the rugae zones must be finished by grinding and rubber-wheeling before pol- 


ishing. 
3. The method is applicable to partial and complete dentures and is not lim- 
ited by palates with parallel lateral walls and prominent rugae zones. 


4. The method suggests that accurate pre-extraction study casts should be a 
ss 8 
part of the permanent records of all dental patients. 


COMMENT 


The pattern making method was developed to improve the quality of chrome- 
cobalt partial dentures and to reduce dental laboratory labor-material costs. In 
this connection, it was interesting to note that the average cost for materials was 
approximately 1% cent per resin pattern. The method is not being used as a 


standard procedure for complete maxillary dentures. 


We anticipate the early reporting of still better methods for palate repro- 
duction to the lasting comfort and benefit of all denture patients. 
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MAT SURFACE AND RUGAE REPRODUCTION FOR 
UPPER PARTIAL DENTURE CASTINGS 


Lynn C. Dirksen, D.D.S.,* AND SEBASTIAN J. CampaGNna, D.D.S.** 
Walter Reed Army Medical Center, Washington, D. C. 


N OUR OPINION, the dental profession has grossly neglected surface con- 

touring of upper partial denture framework castings, and has accepted the 
smooth, highly polished palatal surfaces for upper partial denture castings for 
far too many years. Dr. Luzerne G. Jordan*** has advocated a lusterless, un- 
polished palatal surface for upper complete dentures for a number of years. His 
experience indicates that patients tolerate this type palatal surface for producing 
speech sounds much better than the customary highly polished palatal surface 
seen on most complete dentures today. The tongue is highly sensitive, and is 
one of the fastest moving muscular organs in the body. Therefore, it seemed 
most desirable, and of the utmost importance, to produce a mat surface on maxillary 
partial denture castings which would provide as nearly a tissue-like surface as 
possible, against which the tongue could function in a more natural manner during 
speech, food manipulation, and deglutition. Stimulated by Jordan’s findings re- 
garding upper complete dentures, an investigation was instigated to determine 
the possibility of applying this principle to the palatal surfaces of upper partial 
denture castings. 

DEVELOP MENT 


Recently, several methods of producing a mat tissue-like surface on upper 
partial denture castings have been advocated. Two of these procedures require 
the making of an investment or plaster core which is raised off the refractory cast 
during the waxing procedure, thus forming a space into which the metal is cast; 
a third procedure requires the addition of acrylic resin polymer to the plastic sheet 
used for forming the palatal surface of the casting; and a fourth procedure re- 
quires the fabrication of a plastic palatal section in the hydrocolloid duplication 
impression of the master cast." The above procedures are all applicable ; however, 
the following disadvantages should be enumerated : 


1. The first three procedures are quite time-consuming. 


2. The investment and/or plaster cores are difficult to position accurately, 


consequently it is difficult to obtain uniform pattern thickness. 


The opinions and assertions contained in this article are those of the authors and are not 
to be construed as reflecting the policies of the Surgeon General, or as representing the official 
policy of the United States Army. 
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3. The first two procedures previously mentioned are not applicable on plates 
with deep, narrow vaults. 


4. The third procedure (the addition of acrylic polymer to the plastic pattern) 
produces a rough, sandpaper-like surface unless extreme precautions are observed 
during the addition of the polymer. 


5. The fourth procedure is the most satisfactory method of obtaining a mat 
surface on upper partial denture castings. This procedure provides an exact 
duplication of the palatal surface of upper master casts. Any projections or 
irregularities caused by trapped air, and/or striations caused by trapped saliva, 
will be duplicated by this procedure. Therefore, it is imperative that the mouth 
be thoroughly dried prior to making the final impression to assure an exact, 
accurate copy of the vault tissues of the mouth. The originators’ of this procedure 
are to be highly complimented for their foresight and perseverance in developing 
this palatal pattern procedure. 


STRIATED MAT FINISH PROCEDURE 


This procedure involves copying a striated, convoluted metal surface, and 
transferring this surface to a plastic sheet prior to waxing-in the palatal section 
on the refractory cast for casting. 


1. Preparation of the chrome cobalt metal plate 
a. Select a painted metal surface with striations which seem appropriate 

(Fig. 1). 
Dam off a 2 inch square section with Plasticine. 
Coat this area with a light coating of oil. 
Make a standard mix of refractory investment and pour it onto the 
prepared surface. 
Allow the investment to set ; preheat it in an oven and then dip in into hot 
beeswax. 
Adapt two layers of 28 gauge wax to the refractory surface. 
Sprue from the center of a waxed sheet with a piece of inlay wax ap- 
proximately 1% inch long. 
Invest, burn-out, cast, sandblast, and electropolish in the usual manner. 
Use a rubber wheel lightly over the entire surface of the casting, then 
polish it lightly with high shine polishing material and a rag wheel 
on a low speed polishing motor (Fig. 2). 


Altering the surface contour of the plastic sheet 


a. Spray the surface of the plastic sheet lightly with a plastic spray. 


b. Adapt the plastic sheet to the mat surface of the metal sheet, and hold 
the metal and plastic sheet in water at a temperature of 140°F. for 15 
seconds (Fig. 3). 


c. Remove from the water bath and readapt the plastic sheet to the metal 
plate. 
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Fig. 1.—Painted mat surface which is copied and cast in a chrome cobalt alloy. 
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Fig. 2.—Mat surface fabricated in a chrome cobalt alloy. 





DIRKSEN AND CAMPAGNA J. Pros. Den. 
January, 1954 


d. Chill the pattern and metal plate in water at a temperature of 40°F. 
The reproduced mat surface will remain on the plastic sheet during the 
remainder of the waxing procedure (Fig. 4). 

e. Utilize this modified plastic sheet for waxing the palatal section of the 
upper refractory cast (Fig. 5). | 


Fig. 4. 
Fig. 3.—Plastic pattern adapted to the chrome cobalt metal plate. 
Fig. 4.—Altered plastic pattern utilized for waxing the palatal section of the upper partial 
denture. 
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Fig. 5. Fig. 6. 
Fig. 5.—Wax-up utilizing the altered plastic pattern. 


Fig. 6.—Finished casting showing the mat surface of the palatal section. 


Fig. 7——Convoluted mat surface frequently found on master casts. 


3. Finishing and polishing procedure 


a. Invest, burn-out, cast, sandblast, and electropolish the casting in the 
usual manner. 
Finish and use a rubber wheel on all clasps, rests, bars, and other 
areas covering the cingulae of the remaining teeth. 
Use a rubber wheel lightly on the mat surface of the palatal section of 
the casting. 
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d. High shine the entire casting. 
e. Boil the casting in trisodium phosphate, steam, and wash it in hot, 
soapy water (Fig. 6). 


ADVANTAGES OF THE MAT FINISH PROCEDURE 


1. The procedure is simple in application and increases waxing time only 
several minutes per denture. 

2. The procedure does not require the use of additional material or equipment. 

3. Although artificially produced, the mat surface on the finished partial 
denture casting resulting from this procedure accomplishes its purpose of providing 
a more compatible surface against which the tongue may function. 


4. This procedure of producing a mat surface on partial denture castings 
saves approximately forty minutes per denture in finishing and polishing time. 


5. This artificially produced mat surface very closely resembles the surface 


\ 


so frequently found in the palates of many mouths (Fig. 7). 


CONCLUSION 


The mat finish procedure was developed by us and placed in full production 
in the Walter Reed Army Medical Center Central Dental Laboratory on April 
1, 1953. This procedure was instigated to improve the quality of chrome cobalt 
partial denture castings, and to reduce the working time per appliance. The re- 
duction in cost per appliance is reflected in the forty minutes saved in finishing 
and polishing time per denture. The response from prosthodontists and patients 
for whom these castings were made has been most favorable. 
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STRESS BREAKERS WHICH AUTOMATICALLY RETURN THE 
SADDLE TO REST POSITION FOLLOWING DISPLACEMENT 


MANDIBULAR DisTAL EXTENSION PARTIAL DENTURES 


ALLISON G. JAMES, D.D.S. 
Beverly Hills, Calif. 


HE TYPE OF stress breakers commonly used in distal extension partial 

dentures is a modification of a hinge, a pivot, or a vertical slide. This permits 
some degree of movement of a rigid prosthetic appliance before leverage stresses 
are applied to the abutment teeth. Saddles so attached are returned to their rest 
positions following displacement by masticatory forces through the resiliency or 
recovery of the displaced underlying soft tissues. In bilateral distal extension 
dentures, the saddle areas usually are rigidly attached to each other so that dis- 
placement of one saddle causes a resultant displacement in the other saddle. I have 
long felt dissatisfaction with the types briefly described above, and this article will 
describe and illustrate a principle of breaking stress which overcomes these objec- 
tionable features of the commonly used forms. 


PRINCIPLE 


The basic principle involved is that the portion of the appliance directly attach- 
ing to the abutment teeth, the lingual bar, shall be rigid and with the minimum 
motion possible allowed between it and the abutments. The saddles will be at- 
tached to this rigid lingual bar by flexible wires on the lower surface of the bar, 
allowing individual movement of the saddles with recovery effected through the 
resiliency of the attaching wire.* 


ABUTMENTS 


Multiple abutments are my preference, and castings with internal attachments 
the method of choice, although the principle may be applied with clasps if desired. 
The use of dowel pin, male-female locks between the adjacent abutments rather 
than soldering is preferred since, in this way, it is unnecessary to parallel the cavity 
preparations of the abutment teeth. Preparations may be made with regard 
to most effective conservation of tooth structure, esthetics, and strength of the 
abutment castings. The male dowel pin should be on the distal casting and fit 
into the female receptacle on the distal aspect of the next abutment casting ahead 

Read before the American Academy of Restorative Dentistry, Chicago, Ill., Feb. 3, 1951. 
Received for publication July 13, 1953. 
*This principle was first demonstrated to me by Rolland R. Jones, of Pasadena, Calif. 


Certain deviations and modifications of Dr. Jones’s method have been made, but the basic prin- 
ciple remains the same. 
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or anteriorly. This relationship of the parts resists displacement, and experience 
has shown that if adequate vertical length of the dowel pin preparation is obtained 
no visible movement or displacement of the parts will occur over long periods 
of time. 

If for any reason it is necessary or desirable, because of size of abutment cast- 
ings, to reverse this relationship, and place the male dowel pin on the distal aspect 
of an anterior abutment casting, then a small right-angle screw should be inserted 
through the female casting to lock into a slight depression in the male dowel pin. 

‘Such small screws may be quickly made of stainless steel orthodontic wire, 
using a watchmaker’s screwplate set. The screw is left slightly too long, for con- 
venience in tightening after the abutment castings have been cemented in the mouth. 
The protruding head is then ground off flush with the gold surface and polished. 


ATTACH MENTS 


Male attachments, slightly tapered and cast directly on the lingual bar to fit 
receptacles cut in the abutments, have been used in preference to manufactured 
precision attachments, which are dependent upon friction for resistance to displace- 
ment. The use of these together with positive locks, such as modified Neurohr 
latches and spring locks, has been found preferable. A broken latch or unsatis- 
factory spring lock is easily replaced, but it seldom is necessary. 


Fig. 1—Stone working master cast made from a reversible hydrocolloid impression. 


IMPRESSIONS 


Reversible hydrocolloid is used for all impressions. Impressions for the in- 
dividual dies are made in small trays at the time the abutment preparations are 
completed, and almost invariably while the rubber dam is still in place. All 
abutment castings are waxed and perfected upon these dies. The wax patterns 
are tested for occlusion and contact on the master working cast (Fig. 1) before 
the final finishing of the margins on the dies. At this time the receptacles, the 
female slots, may be partially prepared in the wax. After casting, the abutment 
restorations are placed on the working cast, and the denture construction carried 
forward. 
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An intraoral impression is never made with the abutment castings in place 
on the teeth for subsequent seating in the impression before pouring the cast. 
This method increases the possibility of inaccuracies in the cast through the im- 
proper seating of castings, shifting of castings under vibration, etc. 


PARALLELING ATTACHMENTS 


If a surveying instrument is not used, a simple method of paralleling the 
female slots in the abutments is achieved through erecting a post in the center of 
the cast at a point which will not interfere with future construction. This post 
is adjusted to a convenient and desired path of insertion of the dowels in all abut- 
ments involved. When only two abutments are used, it is relatively simple. 
Frequently, as many as six dowel attachments are involved, and it becomes a matter 
of judgment as to what compromise inclination shall be used. Once the path of in- 
sertion is established, the post is locked in place with modeling compound or 
plaster, and from that point on a Boley millimeter gauge, or similar paralleling 
instrument, may be used in paralleling the slots as prepared with the post. 


SADDLE SPRINGS 


At this time when the female preparations are completed, the wire attach- 
ment for the saddles is contoured in the same manner as for a wrought lingual bar. 
Ten gauge round gold orthodontic spring wire is drawn especially for this purpose 
by a local manufacturer. This type of wire, due to its greater tensile strength, 
resiliency, and modulus of elasticity, is greatly preferable to cast bars, although 
they may be used. Ifa cast bar is used, it must be greater in its horizontal dimen- 
sion than in its vertical dimension in order to decrease lateral movement and to 
increase relative vertical movement. Round wire is used to facilitate accurate con- 
touring. In the completed denture, the vertical dimension of this wire will be re- 
duced by flattening it on the bottom, and beveling the edges of the cut. Occa- 
sionally, in dentures with a short distal extension run, 12 gauge wire may be used 
in place of the 10 gauge wire. 


LATCHES 


The latch spring portions of 19 gauge round gold orthodontic wire are now 
contoured to the proper curve, usually a complex curve, and with as great length 
as is convenient. This wire will lie along the superior surface of the rigid lingual 
bar and bend buccally around the distal surface of the abutment, with the end ex- 
tending slightly beyond the buccal contour of the abutment tooth. The contour of 
the wire is such that a channel for the reception of the latch will exist in the ver- 
tical truss of the finished lingual bar. The depth of this channel will be slightly 
more than one-half the diameter of the wire. The greater the length of the latch 
wire, the less fatigue occurs when it is sprung in the latching or unlatching process. 
At the point where the latch will engage the abutment, a short vertical length of 
wire is attached. The end of this vertical length of wire should be in contact 
with the distal surface of the abutment casting just below the height of contour, 





ee J. Pros. Den. 
76 JAMES January, 1954 


and buccal to the dowel receptacle. When the denture is completed, a small recess 
is cut in the casting at this point. The occlusal surface of this recess is made flat 
horizontally, to allow the end of the vertical wire to snap into it when the denture 
is seated. The purpose of the latch being merely to prevent vertical displacement 
of the attachment, it is subject only to the stress of a displacing pull on the 
denture, and this is applied only to a very short length of this wire which is not 
supported by the housing formed in the lingual bar casting. 


Fig. 2.—Working cast ready for duplication. The abutment castings are in place and the 
undercuts are blocked out with utility wax. Note the post used in paralleling the attachment 
receptacles. 


DUPLICATE REFRACTORY CASTS 


The working cast with the abutment castings in place is duplicated. Utility 
wax is used to block out the undercuts, and to produce adequate bulk in the re- 
fractory casts which will reduce the possibilities of fracture of long narrow anterior 
teeth (Fig. 2). Where the anterior teeth are short and thick, such blocking out is 


unnecessary. 
WAXING AND CASTING 


The previously contoured and polished wire and latches are now firmly tacked 
in position on the duplicated refractory cast ready for the waxing of the rigid 
lingual bar and the male attachments. Wax is applied directly to the polished 10 
gauge wire (Fig. 3). It has been found possible to cast directly to this wire with- 
out fusion, and to obtain very accurate adaptation in this way. After casting, 
polishing away of the flags releases the wire which may be reseated accurately in 
the groove formed. 

Casting directly to the wire latches, however, is not practicable, and they must 
be lubricated and then removed from the wax pattern before investment. It 
may be necessary to cut a hole through the abutment tooth of the refractory 
cast to facilitate the removal of the lubricated latch wire with its complex curves 
without distortion of the waxed lingual bar (Fig. 4). If this latch is fashioned 
on a smooth curve it can be drawn out following the arc of the curve. A complex 
series of curves is usually involved, however, which makes this impossible. 
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A very important detail in the rigid casting is the extension distally of a lip 
continuation of the male attachment, carved into direct occlusion with the oppos- 
ing maxillary teeth. This lip will cover the split between the free-moving saddle 


Fig. 3. 


Fig. 4. 

Fig. 3.——The duplicated refractory cast with the previously contoured wire and latches 
firmly tacked in place. The rigid bar and male attachments are in the wax pattern stage. 
The sprue extends through the floor of the cast on the left. 

Fig. 4.—A portion of the refractory cast has been cut away to facilitate removal of the 
latch wire which shows between the wax and the abutment tooth. 


Fig. 5. Fig. 6. 

Fig. 5.—The working cast with the lingual bar and attachments in position. Note the 
distal extension of the male portion forming an overhanging lip, and semihousing for the 
horizontal part of the latch wire. 

Fig. 6—The working cast with the lingual bar in place. Note the guide ridge and the 
semihousing for the spring wire which lies on the floor of the cast. 
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and the rigid portion of the appliance, preventing food impaction in this area (Fig. 
5). The distal surface of this portion of the rigid bar and attachment is made 
smooth and parallel to the vertical deflecting line of the saddle, with a vertical ridge 
or bead which will act as a guide track for the distal extension saddle as it is dis- 
placed by masticatory pressures (Fig. 6). This ridge contributes only negligible 
lateral pressure to all the abutment teeth which are quite rigidly joined together 
by the lingual bar, and greatly assists in avoiding excessive lateral displacement 
of the saddle under stress. 


Since, in duplicating the working cast, all major undercuts are blocked out, 
it almost invariably is possible to pour two refractory casts in the duplicating 
impression with complete accuracy. The completed bar casting with the wire 
is returned to the master cast and checked for accuracy, and the occlusion of the 
distal lips is perfected. 


ARTIFICIAL TEETH 


The procedures for using both tube teeth and diatoric teeth will be described. 
However, patients have shown marked preference for acrylic saddles, and there is 
a considerable weight advantage in this construction. 


TUBE TEETH 


If tube teeth are to be used in the saddle areas, they must be ground in on 
the master cast at this time. The mesial surface of the most anterior tooth supplied 
is grooved to allow clearance for the truss of the saddle, which will be adapted 
directly to the vertical truss of the lingual bar and will extend under the lip on 
the male portion of the attachment. The grooved tube tooth thus may be cemented 
to place when the denture is completed. 


After grinding in and occluding the teeth with the opposing maxillary teeth, 
impression plaster occlusal cores are made to transfer the teeth to the second 
refractory cast, upon which the usual wax-up method is followed. The saddle 
castings, the lingual bar, and the spring wire are all now finished down, polished, 
and assembled on the master cast. In a bilateral denture, there will be three solder 
joints. Twenty-two karat solder is used. The wire is soldered to the rigid bar 
from the center laterally to the extent judgment dictates. Fundamentally, it is 
desirable that the flexible run of the distal extension wire be as nearly straight as 
possible. In some dentures, obviously, it must involve the curve of the mandibular 
arch. Usually, the latches or spring-locks can be soldered at the same time. Fol- 
lowing the soldering assembly of the parts, the metal assembly is polished, heat 
treated, repolished as necessary, and completed. Grinding of the under surface 
of the wire to the desired degree is done at this time. Greater flexibility of the 
saddle displacement is achieved through greater reduction of the vertical dimension 
of the wire. It can be adjusted, subsequently, if the spring is found to be too 
heavy. 
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DIATORIC TEETH 


If diatoric teeth are to be used, the lingual bar is placed on the second re- 
fractory cast with the wire still in place, and the saddle framework waxed up. 
This may be cast to direct contact with the previously constructed portions. In 
relatively simple dentures, it is often entirely practicable to wax up the saddle 
framework on the master cast, sprue, and invest it separately for casting (Fig 7). 
Following casting, the parts are separated and finished down preparatory to as- 
sembling with solder. 


Fig. 7—Wax-up of the simple frame for the saddle with the sprue attached. The frame 
will be invested and cast in a manner similar to an inlay. Note the housing for the latch wire 
on the left distal aspect of the lingual bar. 


Cc. 


Fig. 8—The finished denture on the working cast. A, Right side; B, left side; 
C, lingual view. 
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After heat treating and polishing, the assembled framework is placed on the 
master cast ready for the setup. The occlusion is perfected prior to processing. 
In processing, care should be taken to protect the vertical track from invasion 
by the acrylic resin. A small amount of self-curing plastic placed over the joint 
between the truss of the saddle framework and the truss of the lingual bar, after 
flasking but before packing, will prevent the acrylic resin used for the saddle from 
flowing into the joint. The denture will come out of the flask with the acrylic 
extended slightly over onto the previously placed self-curing resin. This acrylic 
may be easily polished off and the self-curing resin removed (Fig. 8). 


Fig. 9.—Lateral views of the denture in the mouth. A, Right side; B, left side. 


DISCUSSION 


Experience with mandibular distal extension dentures of this type has yet to 
bring to light a case of discomfort in the distal portion of the saddles. The only 
sore spots which have occurred have been due to overextension of the buccal flange 
at the mesial end of the saddle, and this has rarely occurred until the patient has 
worn the denture approximately two weeks, and has learned that vigorous mastica- 
tion was possible, obviously resulting in greater displacement of the saddles than 
in the early stages of use (Fig. 9). Also, the healthy appearance of the tissues under 
the saddles has been remarkable. In several instances, such dentures have satis- 
factorily replaced distal extension partial dentures of other types which could not 
be worn with comfort, and which consequently remained in desk drawers or hand- 
bags. The point of interest in this type of lingual bar denture is that due to the 
rigid construction of the bar proper, there is no tendency to decrease the dimen- 
sion (the lateral measurement), between the distal abutments, as is experienced 
with certain other types of partial dentures. The abutments are made to function 
as a single unit. 


The individual springing of the saddles is of great importance since this elim- 
inates the torque found in rigid lingual bar saddle dentures. 
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SUMMARY 


1. The application of a principle of self-recovering stress breakers to man- 
dibular distal extension partial dentures has been described. Distal extension sad- 
dles depressed by masticatory forces are returned to their rest positions through 
the resiliency of the appliance rather than by the resiliency of displaced tissue in the 
saddle-bearing areas. 


2. Distal extension saddles are independently sprung so that stresses applied 
to one side do not result in a consequent displacement or tendency to displace- 
ment on the other side. 


3. Flexibility may be increased by reducing the vertical dimension of the re- 
silient portion of the appliance. 


4. The use of multiple abutments, rigidly interattached, preserves their re- 
lationship and reduces to a minimum the tendency to periodontal destruction. 


5. Patient reports of increased comfort and the obvious improvement of tissue 
tone indicate the effectiveness of this method of stress-breaking. 


409 N. CAMDEN Dr. 
BEvERLY HILts, CAtir. 





CASE ANALYSIS OF PARTIAL DENTURE PROBLEMS 


JoreL FriepMAN, D.D.S. 


Brooklyn, N. Y. 


HEN A GROUP interested in a problem continually makes observations, 
W collects data, and develops opinions, it is inevitable that they will evolve a 
concept. This concept then becomes a basis for the logical, coherent search for 
newer knowledge and understanding. In forming a concept, certain known facts 
and certain admitted statements are marshalled and declared to be related, in the 
manner which common knowledge has shown to be consistent. Once these state- 
ments are allowed, they may not thereafter be changed or denied, and every re- 
sult or conclusion drawn from them by logical process must be admitted as true, 
that is, as true as the original assumptions or statements. 


When we choose a method to represent our predictions, we base it on ob- 
served resemblance to similar problems and their solutions in the past. We com- 
mit ourselves to its use, and if the method is properly applied, the solution to the 
problem should be forthcoming. If we were to select a different set of statements 
and declare them to be basic, it is to be expected that eritirely different results would 
be obtained. Therefore, if we accept responsibility for the verity of an established 
concept, we also accept responsibility for applying this concept directly to all the 
problems in its designated field and arriving at a direct solution. 


Wherein lies the necessity for a new approach to the problems of partial den- 
ture prosthesis? Diagnostic procedure aims at the elimination of as many doubts 
and variables as possible before a decision is made on objectives and treatment plan- 
ning. The more accurately the diagnostic data is organized and evaluated, the 
more direct the treatment plan will be. Diagnosis of the biologic aspects of partial 
denture prosthesis has been fairly well correlated to elicit information on the state 
of oral health, the condition of the abutments, and of the supporting structures. 
There is need for a procedure of analysis, whereby the dentist may evaluate the 
anticipated stresses and strains which the partial denture and the dental arch will 
experience in function. The approach must be in terms of our clinical understand- 
ing of the problems of the restoration. It is important that we do not permit our- 
selves to stray from biologic functions in our thought. Theoretical, mathematical, 
and purely mechanical considerations may lead to abstractions which we could not 
relate to oral physiology. A systematic, guided procedure will enable the average 
practitioner to think through the problems of stress in a partial denture restoration 
in logical sequence. 


Received for publication July 15, 1953. 
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SPECIFIC STRESS PROBLEMS 


Stresses and strains are the basic considerations of partial denture case 
analysis. The major stresses originate in the muscular activity of the oral ap- 
paratus and are transmitted through the lower incising and occluding surfaces of 
the natural and artificial teeth to the upper masticatory apparatus and its support- 
ing structures. When a single chewing stroke has been completed, the stresses 
have been distributed and absorbed equally between the upper and lower arches. 
The relatively minor stresses are the movements of the lips, cheeks, and tongue. 
They are not severe in magnitude unless they are associated with abnormal habits. 

As a corollary, strains in partial denture problems may be defined as the re- 
sultants of the stresses applied by oral forces to the arch and its partial denture. 
For analysis, we may isolate two types of strains: 

1. Strains resulting from oral physiologic manifestations, largely muscular 
forces, and other conditions present in the mouth, whether dentures are worn or 
not. Chewing movements and tongue and cheek actions are some of these factors. 
Strains are magnified by abnormal tooth relations, abnormal ridge relations, and 
oral habits. Their magnitude varies considerably from patient to patient. 

2. Strains that are present only when the partial denture is in the mouth 
and functioning. These may be strains on abutment teeth, on saddle mucosa under 
functional loads, unreciprocated strains produced by the partial denture frame, 
and strains resulting from the increased function attendant on the integration of 
a satisfactory partial denture into a partially edentulous arch. Intraoral forces, 
such as chewing and tongue movements, start the actions on partial denture parts. 
These, in turn, act on the abutments and other oral tissues. 

The stresses encountered in an arch supporting a partial denture may be 
divided, for study, into three groups: (1) vertical, (2) horizontal, and (3) 
torsional. 


Fig. 1.—Displacing stresses. 


1. VERTICAL STRESS PROBLEMS 


Vertical stresses are subdivided into two opposing types: (a) Displacing 
stresses are those forces which are the result of “downward” stresses along the 
long axis of the teeth in a crown-to-apex direction (Fig. 1), and the relatively ver- 
tical stresses directed at the edentulous ridge mucosa. The origin of these stresses 
is the closing thrust of the mandible, activated by the mandibulocranial muscles. 
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The dentist should make an evaluation of the displacing stresses, after clinical 
examination and study, and record the magnitude as mild, average, or severe, 
with any additional relevant data. (b) Dislodging stresses are the forces tend- 
ing to lift a partial denture or section from its passive position in the arch (Fig. 
2). Lip, cheek and tongue movements are dislodging influences. Magnitude 
varies with the bulk and distribution of buccal soft tissues, muscle tonus, and 
tongue activity. Reciprocal dislodging action occurs where wide spaces inter- 
rupted by a few natural teeth invite anteroposterior tilt, diagonal tilt, or lateral 
tilt. From the distribution of spaces and natural teeth, rocking action may be 
anticipated when displacing stresses are brought to bear on an anterior or posterior 
denture segment (Fig. 3). 


Fig. 2.—Dislodging stresses. 


These forces are estimated and the magnitude noted, together with any other 
data relating to problems of dislodgement. The displacing and dislodging forces 
comprise the relatively vertical stresses. 


Fig. 3.—Displacing stress A produces reciprocal dislodging stress 
at B across the fulcrum of the intervening teeth. 


2. HORIZONTAL STRESS PROBLEMS 


Horizontal stresses originate as a component of the normal rhythmic chewing 
stroke. The forces are effective in mesiodistal and in bucco- and labiolingual direc- 
tions (Fig. 4). These lateral stresses are among the most damaging components of 


chewing physiology, and special care must be exercised in their evaluation. Hori- 
zontal strain is a component of simple closure as well as of chewing, and becomes a 
severe factor where the patient’s history or clinical evidence indicates a grinding 
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or clenching habit. Interarch malrelations and horizontal stresses near the oc- 
clusal surface tend to aggravate the horizontal burden. All pertinent horizontal 
stress data on the case should be studied and recorded. 


Fig. 4.—Lingually applied horizontal stress, A. Mesially applied horizontal stress, B. 


3. TORSIONAL STRESS PROBLEMS 


Torque is a twisting, rotational type of stress. It is usually found to be a 
combination of vertical and horizontal stresses. Straight-line forces are relatively 
infrequent in oral function. Most of the stresses include some element of torsion. 
The purpose of classifying the vertical and horizontal stresses separately in this 
outline is to enable the dentist to isolate these elements for analysis and evaluation. 


Fig. 5—The long cantilever segment exerts torsional stress on 
the first abutment it engages, 


Torsion is noted most frequently where a long segment (especially a free-end 
type of partial denture) acts upon the first abutment it engages (Fig. 5). It is 
present in typical bilateral extension saddle dentures as reciprocal tilt, and in den- 
tures where a single isolated abutment tooth divides two long edentulous seg- 
ments. It is severe in dentures with a long anterior edentulous segment. Where 
the ridge mucosa is of more than average resilience, torque is of greater magnitude. 
Torque implies rotation about a fixed center. It frequently acts in combination 
with a shifting of the denture base, a translatory movement which occurs where 
there is flexibility in the connection between the partial denture frames and the 
abutment teeth. Torsional stresses must be visualized and evaluated, and a record 
made of their nature and magnitude. 
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SUMMARY 


specific stress considerations encountered in a partial denture problem 


(1) Vertical stresses 
a) Displacing thrust 
b) Dislodging force 


(2) Horizontal stresses 


(3) Torsional stresses 


The procedure of partial denture stress analysis is intended to supplement the 
biologic diagnostic procedures preparatory to treatment planning. It is an aid in 
the meticulous step-by-step approach to the exposure of the problems for study. 
The more accurately the dentist organizes and evaluates the diagnostic considera- 
tions, the more precise the treatment plan and denture design will be. 

Stress analysis is performed in conjunction with the clinical studies, and with 
the aid of mounted study casts, prior to surveying the casts and planning the 
partial denture parts. Biologic and technical considerations have been largely ex- 
cluded from this article to maintain integrity in the presentation of the procedure, 
for the sake of clarity. It is a correlative procedure for integrating some of the 
most important stress problems for study. As the technical means become avail- 
able, we may increase the accuracy of our estimates. 
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SIMPLICITY IN A DISTAL EXTENSION PARTIAL DENTURE 


S. ArTHUR RysBeck, JR., D.D.S. 


Wheeling, W. Va. 


HIS IS A technique for a precision type, bilateral distal extension partial 

denture that affords a stress-breaking action. The significant feature of this 
appliance is that the skeleton is a one-piece casting which includes the male 
portion of the attachment. This partial denture system was originated by Dr. 
E. Bruce Clark in 1938, and makes use of the Neurohr-Williams Rest No. 2. 

The Neurohr rest or shoe (Fig. 1,4) is a thin gauge platinum box open at 
the top and one side. There is a recess in the inner portion of the floor, and the 
side walls are tapered slightly from the top to the bottom. These shoes are 
soldered into the abutment castings and are positioned with the aid of the 
Neurohr mandrel (Fig. 1,B). 


The completed lower denture (Fig. 2) will consist of a lingual bar, 4, lingual 
clasps, B, the male portions of the attachments, C, and the saddle portion, D. Pres- 
sure at point E causes the denture saddle to depress slightly, rotating about 
fulcrum, F. 


TECHNIQUE 


Survey the study casts carefully to determine the most advantageous path of 
insertion, the amount of contour to be removed in the preparation of the abut- 
ment teeth, and the position of the boxes to be placed in the preparations. Pre- 
pare the teeth in the mouth and take one or more impressions, as necessary, to 
obtain accurate working dies, and full jaw casts for articulation and for the 
establishment of mesial contact on the abutment castings. 


In completing the wax-up of the abutment teeth (which should be three- 
quarter or full crowns) it is necessary to develop the undercuts for the lingual 
clasp arms needed for retention. The clasp arm must not be in an undercut area, 
except at the tip end, and, in fact, should not contact the abutment casting at any 
other point. The wax-up must be contoured in such a way as to result in a fin- 
ished casting which meets this specification. At this time, a recess can be 
placed in the distal portion of the wax-up to accommodate the female portion of 
the attachment, which is to be soldered into place later. The wax-ups are now 
sprued and cast, and tried in the mouth. 

After the castings have been adjusted for mesial and occlusal contacts and 
marginal fit, a hydrocolloid impression is made over the castings in such a way 
as to insure meticulous detail of all supporting tissues. 


Presented as a clinic before the Academy of Restorative Dentistry, Chicago, Ill., Feb. 4, 1953. 
Received for publication July 8, 1953. 
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Fig. 1—A, The Neurohr-Williams shoe No. 2 with step. B, The corresponding mandrel. 











Fig. 2.—A unilateral view of the skeleton of a lower bilateral distal extension partial den- 
ture using the Neurohr shoe as a precision rest. A, Lingual bar. B, Clasp arm. C, Male 
portion of the attachment which is cast as part of the skeleton. D, Saddle. FE, Point of appli- 


cation of force for saddle movement. 
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Fig. 3—A lower cast on a surveyor showing the positioning of the second shoe in the 
abutment casting. A, Fulcrum line. B, Williams Parallelometer. D, Rubber band. E, Neu- 
rohr-Williams mandrel holding shoe No. 2 with step. F, Crossbar soldered to the mandrel 
stem. G, Surveyor. 


Labial Lingual 


Fig. 4.—Vertical section in the lower incisor region showing the relationship of the lingual 
bar to the tissue. A, Lingual bar. B, Soft tissue. C, Lower incisor. 
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The castings are then removed from the mouth and dried. A thin layer of 
a separating material, such as whiting in the form of a paste, is placed inside the 
castings and then dried out over a low flame. 


The castings are now seated back into the hydrocolloid impression. Low- 
fusing metal is poured into the castings, and a small-sized screw eyelet is placed 
into the still molten metal in such a way that the screw portion is embedded in 
the metal and the ring portion extends above it. The stone, which is now poured 
into the remaining impression, will embed the eyelet and retain the metal die 
in a secure and accurate position. Then the cast containing the castings is placed 
on a surveyor in its originally surveyed position (Fig. 3). 

The fulcrum, A, is on an axis formed by a line between the two attachments 
so, whether the denture is symmetrical or not, we must make reference to this line 
when placing the attachments into the castings. 

A Williams Parallelometer, B, is now placed so that the main shaft is parallel 
to a line drawn between the two attachments, with the indicating prongs, C, point- 
ing distally. This can be attached with wax or held in place by a rubber band, D. 

A Neurohr shoe is placed on one Neurohr Mandrel, FE, (which contains a 
guiding rod, F, soldered on its shaft so positioned as to be parallel to the sidewalls 
of the attachment). The mandrel is now placed on the surveyor, G, and the 
shoe is seated in such a way as to be as close as possible to the center of the tooth, 
and so the guide rod on the mandrel is lined up with the prongs on the paral- 
lelometer. The shoe is waxed into place, and the surveyor is removed from the 
mandrel which remains in position in the shoe. Another mandrel, with a shoe 
attached, is similarly placed in the surveyor and into the other casting. After 
lining up the attachment by eye, a measuring gauge is used to check the distance 
between the ends of the guiding rods on the mandrel so as to accurately establish 
their parallelism. The second shoe is now waxed in place, and both mandrels 
may be withdrawn from the shoes. 


The castings are now removed from the surveyor and placed in a soldering 
investment along with the waxed-in shoes. After the wax has been eliminated, 
the shoes are soldered to the castings. The investment is removed, the excess 
portion of the shoes are cut off, and the castings are finished, at least to the 
rough polish stage. A sandpaper disk is used to make a slightly flattened surface 
which encircles the attachments on the distal portion of the casting. The castings 
are now placed back on the dies, and the necessary relief for duplication is 
placed on the cast. 


The lower cast is relieved in such a way that the top of the lingual bar, A, is 
in contact with the tissues, but from this point downward, increasing relief is 
incorporated depending upon the relation of the path of insertion to the slope 
and the thickness of the tissue beneath the lingual bar (Fig. 4). 


The cast is then duplicated. Care is taken to duplicate the female portion 
of the attachments and the castings accurately as well as the soft tissue surfaces. 
The pattern of the casting is waxed so all connectors are as rigid as is practical. 
The metal skeleton is cast and polished. 
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The castings are placed into the teeth and, if desired, can be cemented at 
this time. Over the saddle portion of the skeleton, a shellac baseplate is adapted 
and tightly secured. The baseplate must cover all the supporting tissues of 
the saddle. 


Fig. 5.—Occlusal views of the completed upper and lower dentures. 


An easy-flowing zinc-oxide paste is placed on the tissue surface of the shellac 
baseplate attached to the casting, and the metal casting is seated in place in 
the mouth. Pressure is applied in seating only on the attachment portion of 
the skeleton, and not on either the palatal or lingual bar, or on the saddles. When 
a mucostatic impression has been obtained, an occlusion rim of modeling com- 
pound is built on the baseplate in such a way that it occludes with the opposing 
cusp tips. The occlusal surface of the occlusion rim is now seared to a very fluid 
consistency. The skeleton is immediately replaced in the mouth, and a hinge 
position closure is made that registers depressions of the opposing cusps. Now, 
depending upon the type of mounting used, checkbites of wax or any satisfactory 
material are made. A hydrocolloid impression is then made over the compound oc- 
clusion rims and the skeleton. The impression is removed, and the skeleton—in- 
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cluding the occlusion rims—is seated in it. A stone cast is poured and separated. 
These procedures have produced a cast which includes the skeleton and occlusion 
rims. The casts are mounted on an articulator and the missing teeth are waxed 
into place and the denture is processed. An example of the completed restora- 


tions is shown in Fig. 5. 
CONCLUSION 


Several features in the construction of this partial denture appliance should 
be re-emphasized. The sidewalls of the attachments must be parallel with each 
other, and at the same time be perpendicular to the axis of rotation. This is 
represented by the fulcrum line drawn between the two attachments. 


The design and placement of the lingual clasp arm must be such that the body 
of the clasp is above the undercut, and the tip end of the clasp is dropped into 
the mesiolingual undercut that has been created. The clasp arm should contact 
the abutment casting only at the ends, and then only passively, except when the 
denture is in function. 


303 Laconta BLpc. 
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POROSITY IN GOLD CASTINGS 


WitiiAM A. Joy* 


The University of Kansas City, School of Dentistry, Kansas City, Mo. 


T,OR YEARS WE thought that voids in the casting or porosity around the 
sprue were due to shrinkage or not getting the cavity filled before the metal 
started to freeze. 


Dr. Nicholas Grant of the Massachusetts Institute of Technology has shown 
a somewhat different picture. 


First, the metal entering the mold should be slowed down by smaller and 
fewer sprues. This may be done also by flattening the end of the sprues so 
the metal enters the mold through narrow slots. Metal going into the mold too 
fast tends to compress the air in the mold so it cannot escape fast enough through 
the porous investment. It is then forced back into molten metal which causes voids. 


Second, a sprue set so the metal hits at right angles to an interior wall of the 
mold tends to rebound and swirl, which may result in porosity around the sprue. 
One 14 gauge sprue with no reservoir, but with sufficient excess to provide weight, 
will cast any ordinary inlay or small bridge. In casting lingual bars, a single 10 
gauge sprue should be carried through the base of the cast. The sprue should 
be flattened where it attaches to the center of the bar at the edge, so the metal 
will flow through a slot without rebound. 


Third, there should never be more than one quarter inch of investment be- 
tween any part of the wax pattern and the base of the refractory investment. 


10tH St. AND Troost AVE. 
Kansas City 6, Mo. 


Received for publication Sept. 17, 1953. 
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BEAUTIFUL BUT GLUM — PORCELAIN JACKET CROWNS 


JosepH E. Ewine, D.D.S.* 


Temple University School of Dentistry, Philadelphia, Pa. 


ORCELAIN JACKET CROWNS, when correctly made, are the most beau- 
tiful, artistic, and useful resotrations in the entire realm of dentistry. However, if 
improperly constructed they are likely to produce inartistic results, endanger the vi- 
tality of the underlying pulp, produce irritation and disease of the gingival tissues, 
or be subject to early fracture and loss." 
Many times in the past twenty years of clinical and private practice these 
thoughts have flashed across my mind when viewing a porcelain jacket crown that 
had failed; I said to myself, “Beautiful but glum.” 


Upon close examination, present-day literature will reveal that clinical den- 
tistry is usually presented in a positive manner. For example, materials are de- 
scribed, techniques are demonstrated, and clinical procedures are presented to the 
profession in such a manner as to create the impression that favorable results are 
always possible. Such material is dramatically presented by the writer and ac- 
cepted by the reader all too quickly. Seldom is an article written or clinic given in 


a negative manner, showing the failures and difficulties encountered, and little or 
no attention is given to the reasons for, or the correction of, such failures. 

Honest evaluation of such conditions will prevent unnecessary and repeated 
failures, and it is my belief that greater attention should be directed toward the 
reasons for, and understanding of, our failures in all phases of clinical dentistry. 
With such an understanding as a basis for future treatment, both the patient and 
the dentist will benefit immeasurably. Some of the greatest progress in the dental 
field has been made from the realization and recognition of failures, coupled with 
an honest desire for correction and improvement. More of our effort should be 
directed toward self-evaluation and correction of our failures, and less time de- 
voted to glowing accounts of our personal successes. Only at that time will we as 
individuals make true progress, not only for ourselves, but for our chosen profes- 
sion. 

During a recent visit to the office of a well-known oral surgeon, it was my 
unpleasant experience to see many extracted teeth that had at one time been re- 
stored with porcelain jacket crowns. Most of these teeth had to be removed be- 
cause somewhere in the operative procedures we as a group had failed to fulfill 
completely our responsibility to these patients. It is my belief that such a condi- 
tion is not the result of indifference or negligence, but that it is caused by the pres- 
sure of a busy practice and the inability to keep abreast of current developments. 


Received for publication July 22, 1953. 
*Professor, Crown and Bridge Prosthesis. 
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If a little thought is given to organization, standardization of materials, proper in- 
strumentation, and correct clinical procedures so that duplication will be avoided, 
the operative procedures will not only be easier for the dentist, but will reflect in 
the patient and the resulting restoration. 


The only method that will insure a satisfactory restoration is one in which 
strict attention is paid to all details. Neglect of any one of many details will pro- 
duce an unfavorable result ending in failure. With this thought in mind, it might 
be well to classify and abbreviate the numerous reasons for failures in porcelain 
jacket crowns, so that they may be easily read and understood and serve as a re- 
fresher and stimulant in the future for better porcelain jacket crowns. The fore- 
most causes for porcelain jacket crown failures will now be discussed and in order 
of their relative importance. 


TOOTH PREPARATION (GENERAL ) 


1. Complete the preparation during one visit. Partial preparation, carried 
out over several visits, will only produce a hypersensitive tooth which may carry 
over even after cementation. 


2. Avoid creating excess heat during the preparation. Allow adequate time 
for all preparations. There is no need to complete a preparation within fifteen to 
thirty minutes. 


3. Be thoroughly prepared with several good radiographs of the pulp. Make 
these exposures at various angulations so as to determine pulp size, shape, and 
position. 


4. Carefully, by digital means, test the mobility of the tooth. At the same 
time test the movement present during the various occlusal excursions. This can 
be accomplished by holding your index finger lightly on the labial surface of the 
tooth and instructing the patient to go through the various mandibular excursions. 
Any movement of the tooth will be felt by the finger. 


5. Observe the type of occlusion present with special emphasis on the degree 
of vertical and horizontal overlap. Do not plan the treatment of any tooth unless 
there is some degree of normalcy in occlusal relations. If there are occlusal ad- 
justments to be made, do them at this time so as to avoid embarrassment during 
insertion and cementation. 


6. Do not neglect to determine the vitality of the tooth prior to operative 
procedures, as nonvital teeth will frequently flare up under treatment, and plan- 
ning will have to be changed. 


7. Carefully consider the age of the patient, and the tolerance of the pulp 
and periodontal tissues to such procedures. Very young or aged people are not 
favorable patients for such replacements. 


8. Thoroughly wash the preparation at all times during the operative pro- 
cedure with a copious supply of warm water. This not only controls the heat 
produced, but keeps the tooth surfaces and operative field clear. 
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9. Always be careful of the soft tissues. Have full control of the rotary 
cutting instruments at all times. When applying fissure or end cutting burs to 
the preparation for the purpose of creating a shoulder always have the bur revolv- 
ing in the opposite direction from which you are exerting pressure. This will 
avoid having the bur spin around the preparation, engaging the soft tissue, lacerat- 
ing the gingival crevice and causing discomfort to the patient. The full effect of 
such an injury will not be apparent at first; however, later it will become evident 
in the form of recession and discoloration. Make every effort to complete the 
preparation without creating any hemorrhage. 


10. Do not overprepare teeth, making them exceedingly thin and tapering. 
Such a convergent preparation will cause the jacket to either fracture or become 
unseated later. Frequently, teeth are overprepared because the operator has a 
basic concept that all jacket crown preparations must have full or complete uniform 
shoulders. Such is not the case, as‘is shown by Brecker’ in his text, The Porcelain 
Jacket Crown, in which he lists many conditions wherein preparations with partial 
shoulders or the shoulderless type of approach are much more satisfactory. 


TOOTH PREPARATION (SPECIFIC) 


1. Too short a preparation will result in a half-moon fracture in the gingival 
third of the crown. In order to avoid such failures, short preparations should be 
restored or lengthened by means of copings.” 


Ny 


2. All axioproximal line angles must be rounded, and failure to make them so 
will result in vertical fractures in the jacket crown. Mesioincisal and distoincisal 
point angles should also be well rounded or they will act as cleavage points to create 
diagonal fractures down to the incisal edge of the crown. 


3. Excessively convergent preparations will result in the jacket fracturing 
or becoming uncemented. Such preparations may be corrected by using a gold 
coping built to the correct width and length or by means of a horizontal lingual 
groove in the preparations which prevents rotation of the jacket... Another means 
of correction may be found in the placement of a vertical groove on the labial surface ; 
such a groove will also check the forces of rotation from exerting their full effect.’ 


4. When a preparation is too narrow and sufficient width is not maintained, 
the resulting prepared tooth will at some later date fracture and the jacket crown 
will fail. 


5. Prior to jacket preparation, all nonvital teeth should have a dowel or 
post inserted into the root canal.. This strengthens the brittle nonvital tooth struc- 
ture and prevents the preparation from fracturing not only during preparation, but 
also after the jacket is cemented to place.” 


6. Do not attempt to create a full circumferential uniform shoulder around all 
prepared téeth. Such attempts will end in failure. Modify your preparations when 
indicated, either with a partial shoulder or a shoulderless type. 
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7. Do not place the shoulder too far under the gingivae. Such a placement 
will cause gingival detachment and an unsightly result. This is particularly true in 
the interproximal areas. 
COPPER BAND TECHNIQUE 


1. Make every effort to avoid making the same impression repeatedly. Such 
a procedure will not only cause excessive thermal shock to the tooth, but also will 
injure the soft tissue. 


2. Select the proper size band. Too large a band will fold the interproximal 
tissue over the shoulder, thus producing a distorted impression, and also laceration 
of this tissue. Too small a band will not be large enough to secure a complete im- 
pression. In band selection, choose one which fits the preparation rather tightly, 
then use the next size larger. 


3. All bands must be properly festooned to conform to the gingival outline 
or curvature of the preparation. 


4, Trying bands on the tooth repeatedly is undesirable, since this may injure 
the soft tissue attachments. Use the dentimeter gauge to determine the ap- 
proximate size, and then follow the suggestions as outlined in 2 above. 


5. Always, after trimming and festooning a band, smooth and polish all 
rough edges with sandpaper discs or a small file. This will prevent soft tissue 
injury. 

6. Select a band which will permit a uniform thickness of impression com- 
pound over the axial surfaces and one which will be long enough incisally to in- 
sure sufficient thickness for strength during the die construction. 


7. Lubricate all preparations preparatory to impression making. This not 
only serves as a protection for the dentinal tubules, but if there are any fillings 
present, it will prevent them from being pulled out upon removal of the compound 
impression. 


8. Do not exert excessive pressure during impression procedures. Such pres- 
sure can easily detach the gingival tissue. Such injury is not apparent, at first, but 
after six months to one year, the tissue will become flabby, recession will occur, and 
discoloration will become evident at the gingival area. These things can easily be 
avoided if just a little care is taken during this step of your procedure. 

9. Whenever possible, select and fit the copper band prior to the preparation of 
the shoulder. Such a procedure will simplify your selection, and the resulting im- 
pression technique will become much easier. 

10. Thoroughly chill all impressions with ice water prior to their removal 
from the preparation. This will insure a more accurate impression. 

11. Mentally record the long axis of the completed preparation, and endeavor 
to remove the impression in a direction parallel to this long axis. 


12. Avoid excessive buccolingual movement during impression removal, for 
such movement will cause distortion. The impression should be removed with a 
continuous, steady, vertical pressure away from the gingiva. 
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13. Do not overfill the copper band with compound. Such compound when 
forced gingivally past the shoulder may cause soft tissue detachment, and upon 
removal, even if it breaks clean, will produce a slight distortion. 


14. Overheating of compound not only destroys the desirable properties of 
the material, but also produces thermal shock to the tooth. Heat the compound 
according to directions. 


15. Always sear the compound to the gingival edge of the band by means of 
dry heat. This will prevent the compound from pulling away from the edge of 
the band, thus avoiding distorticn. 


16. Take the “spring” out of the copper bands by either completely or par- 
tially annealing them. 


17. Cut an “X” or some type of identifying hole in the labiogingival area, and 
this will permit the escape of excess compound, relieving to a degree some of the 
exerted pressure. Such a marking will also serve as a means of identification of 
the labial surface, and confusion will be avoided at a critical time during impres- 
sion making, and later during certain laboratory procedures. 


18. The last point, but not the least in importance, is the fact that prior to 
impression technique the preparation must be thoroughly clean of all debris. This 
may be accomplished by making a “trial” tube impression of the preparation. Such 
an impression does not have to be fully seated in order to thoroughly clean the 
preparation. Examination of this impression may also reveal the accuracy of the 
festooned copper band which will greatly aid you if correction, such as an over- 
extension, is present. 


SOFT TISSUE 


1. The labial or buccal surfaces of a jacket crown must be properly and 
correctly contoured. An excessive bulge on the labial surface will direct food 
away from the gingivae, thus causing tissue breakdown due to insufficient stimula- 
tion. While too flat a surface will permit excessive and unlimited action of food 
on the gingival tissue, thus traumatizing this delicate structure.’ 


2. Prior to the insertion of a jacket crown, be certain that all irregular or 
rough edges around the gingival margin have been removed, as such an irritant will 
eventually cause recession and discoloration. 


3. After cementation, take a postoperative roentgenogram to determine the 
presence of any foreign substances in the soft tissue, such as small pieces of cement, 
etc. If such conditions are permitted to remain uncorrected, failure will result. 


4. Improperly fitted temporary crowns will cause tissue irritation and eventual 
detachment. Endeavor not to extend these crowns too far subgingivally. 


5. If loose or detached gingival tissue is left untreated, the new crown will 
shortly become unsatisfactory. Prior to preparation in such cases it is imperative 
that this loose tissue be removed. If this is not done, any improvement accom- 
plished will be short-lived, as further recession will always occur. 
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6. Contact points must be adequate and correct, for if they are not inter- 
proximal food impactions will develop. 

7. The lingual cingulum on anterior teeth must be correctly built so as to pre- 
vent food trauma from occurring. 

8. Thoroughly inform the patient of his responsibility for both proper tooth 
brushing and the care of the soft tissue. To neglect to do so may result in failure 
in a.short time. 

PULP 


1. Pulp deaths are usually due to overheating the tooth during too rapid tooth 
preparation. This can easily be prevented by extending your preparation period 
over a longer period of time, and by the use of the high speed equipment and 
diamond instruments. If, prior to crown construction, there is a question as to 
the vitality or injury that might have occurred to the tooth, have a small piece of 
platinum tubing baked into the lingual surface in the region of the cingulum. This 
tubing may be quickly opened in the event that you might desire to gain access to 
the root canal for endodontic treatment.* 

2. Teeth that are continually sensitive to thermal changes are the result of 
the violation of many details. 

3. If the improper cementing media is used, pulp death may occur. Germi- 
cidal cements have proved to be the most satisfactory in past years. 

4. Make every effort to provide proper temporary protection for the prepara- 
tion during crown construction. If this is not done, permanent injury to the dentinal 
tubules may occur. 


5. During all intermediary steps, whenever dismissing the patient, preparatory 
to the placement of the temporary crown, cover the preparation with some type of 
cavity varnish. 

6. Always secure the proper occlusal relationships, both with the temporary 
crowns and the finished crowns, as trauma is an all-important factor in pulp deaths. 


7. During tooth preparation, raise the temperature of the applied water spray 
as high as the patient can tolerate it comfortably. Keep this temperature constant 
until the preparation is complete. It is my belief that this method is to be pre- 
ferred over intermittent cooling. Such a procedure has an expanding and con- 
tracting action on the pulp which will be the beginning of a tissue breakdown. 


ESTHETICS 


1. With present-day materials and techniques, no excuse can be offered for 
a jacket crown that is improperly shaded. In shade or color selection, determine 
a preliminary shade prior to beginning the operative procedures, for at this time 
the unaltered condition will greatly aid you in your final color selection. Also note 
the effect of your selection, both in daylight and in artificial light. Since we are 
not all endowed with the same esthetic senses and color perception, do not rely 
upon your judgment alone but avail yourself with other persons’ opinions. 
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2. Many properly shaded crowns have been ruined by improper cementation. 
Although the underlying cementing media does not play a large part in the final 
esthetic result, it does have some degree of importance. Prior to final cementation, 
mix the color cement powder you have chosen with water, fill the inside of the 
jacket crown with this mix, and place the crown on the prepared tooth. This pro- 
cedure will enable you to determine accurately your final esthetic result. 


3. Improperly carved and contoured crowns should be either corrected or 
remade. Labial surfaces that are too convex not only appear too bulky, but in 
time they will produce soft tissue degeneration due to lack of proper food stimula- 
tion. Conversely a labial surface that is too flat will permit traumatization of the 
soft tissue. Endeavor to have many grooves and horizontal striations in the labial 
surface so as to break up and disfuse reflected light. Excessive lingual contours also 
tend to influence the final esthetic result. Such bulky lingual surfaces will encour- 
age abnormal pressures and tongue habits, causing tooth movement or a change 
in the crowns’ relative position in the arch. 

4. Since the incisal edge of a jacket crown is the part of the restoration that © 
is most visible, pay particular attention to its length, shape, and wide varieties of 
modifications that you can easily accomplish by a slight alteration. Frequently, by 
reducing or altering the incisal edges of the adjacent teeth, a much more esthetic 
result is possible. 

5. When using a gold core, make every effort to mask out the gold color from 
showing through the jacket crown. This is done by placing a silicate or acrylic 
material into the labial face of the gold core during its construction." 


6. All baked porcelain crowns should be thoroughly condensed during the 
process of construction or the crown will be porous, weak, and _ eventually 
will become discolored. 

7. An improperly fitting crown, in which there is excessive space around and 
between the tooth preparation and the jacket crown, will act as collection area for 
debris. Also, if the cement washes away leaving a space, the same result will 
occur. 


8. Failure to create properly placed contact points will permit food to become 
impacted against the gingival tissue, causing eventual tissue damage, recession, and 
discoloration. 

9. Thoroughly impress upon the patient the fact that as we grow older 
our teeth darken slightly. This means that the present esthetic result is not always 
lasting. While the porcelain jacket crown retains its original color, the adjacent 
teeth darken, so in order to completely fulfill the esthetic demand, frequently, it is 
necessary that these jacket crowns be remade after a period of years. 


TEMPORARY PROTECTION 


Temporary protection procedures, unless carried out carefully, can greatly 
contribute to jacket crown failure. In fact, just as much thought and care should 
be exerted when a temporary crown is placed on the prepared tooth as in placing 
the finished crown. 
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1. Improperly fitted temporary crowns seem to be the foremost cause for 
difficulty. An overextended crown will cause gingival recession and irritation, and 
an underextended crown will permit exposure of the preparation causing sensitivity. 
The correct point for a temporary crown to terminate is slightly below the gingivae. 


2. All temporary crowns should have the rough edges and sharp points re- 
moved after fitting. 


3. These crowns should be sufficiently strong to withstand normal chewing and 
not be dislodged easily. If these crowns loosen and come off the preparation, there 
is danger of fracture of the preparation and hypersensitivity of the tooth. 


4. Permitting temporary crowns to remain in place over too long a period of 
time is unsatisfactory. All jacket crowns should be completed as soon as possible 
and permanently cemented to place. 


5. Make every effort to avoid a traumatic relationship between the temporary 
crown and the opposing tooth. Such a relationship will force the crown subgingi- 
vally and cause hypersensitivity. 

6. When filling the inside of the temporary crown with the temporary cement 
do not use an excess, as such material will cause permanent damage if it is forced 
under the gingiva. 


7. If fast setting acrylic material is to be used, make every effort to limit the 
effect of the generated heat. This can be accomplished by fabricating the acrylic 
crown on the study cast rather than within the mouth. 


CEMENTATION 


Prior to final cementation, try the jacket crown on the prepared tooth and 
examine it for such factors as: color, shape, position, occlusion, accuracy of the 
shoulder and crown adaptation, contact points, soft tissue infringements, etc. Many 
beautiful restorations have been ruined at this point because of failure to observe 
and recognize a few of these factors. 


1. During cementation seat the crown fully. If the resulting crown has not 
been fully seated, it will not only be subjected to trauma and possible fracture, but 
the underlying soft tissue will also become involved. The most frequent cause for 
a crown not being fully seated is that the cement was mixed too thick. During the 
cementation procedure, mix your cement very thin, and such a mixture will permit 
complete seating without undue pressure. 


2. Do not use excessive pressure during crown cementation. If care has 
been used during the previous steps of the procedure, such pressure will not be 
necessary. Many times excessive pressure produces “checks” which will not be- 
come evident until later, and at that time the resulting jacket may fracture. 


3. During cementation, maintain a continuous even pressure until the cement 
has fully hardened. 


4. Dryness is essential at all times during cementation. 
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5. Prior to placement of the crown, all areas of the preparation except the 

shoulder should be well coated with a cavity varnish. This will protect the tooth 
and aid its return to normal. 


6. Since it is frequently difficult to secure complete sterilization of the prepa- 
ration, use germicidal agents in conjunction with your cement mixture. Such agents 
as a crystal of thymol or a small drop of formaldehyde added to the cement liquid 
prior to mixing will act as sterilizing agents. 

7. Check the retentive properties of the jacket crown, and if you are con- 
vinced that retention will depend solely on the cement, it will be better to modify 
your preparation before remaking the jacket crown. 


8. Always have the crown completely clean, and if necessary desensitize the 
dentin prior to final seating. 


9. During the cementation completely fill the inside of the jacket crown with 
cement, making sure all air bubbles are eliminated, and also apply cement freely all 
over the preparation. 

10. Prior to cementation, determine if there are any internal or external 
binding areas, such as overextended contact points or internal convexities, which 
will, if not corrected, contribute to the possibility of fracture.” 


FINAL ADJUSTMENT 


1. Do not neglect to secure a postoperative roentgenogram of the completed 
jacket crown. This will show the accuracy of the shoulder adaptation, and disclose 
the presence of any foreign material, such as excess cement which must be re- 
moved. 


2. Check all occlusal excursions carefully. Remove all evidences of premature 
contact which could produce trauma. During final adjustments, jacket crowns 
should not be trimmed so they are completely free during these excursions, but 
rather they should have slight occlusal contact. Such trimmed crowns will hasten 
the process of eruption with a resulting trauma in a short time. 


3. Always adjust and thoroughly polish the opposing tooth surfaces. Any 
roughness will create wear. 

4. When adjusting posterior jacket crowns, make certain that all deep fossae 
and steep cusps have been removed. 


5. Remove the high glaze present on porcelain jacket crowns on _ the 
occlusal or lingual surface, for such a high glaze will wear and abrade opposing 
gh s posing 

natural tooth structure.” 


THE PATIENT 


1. The patient must be properly instructed as to the normal care of the restora- 
tion and to his part of the responsibility for this care. With the placement of 
a porcelain jacket crown, the dentist has not completely fulfilled his responsibility 
to the patient unless he devotes time for such education and instruction. The 
value of proper hygiene and gum massage should be emphasized. 
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2. Porcelain jacket crown restorations will not withstand abuse. So, inform 
and impress your patient of that fact at this time. 

3. If it is the desire of the dentist to have the restoration long-lasting, impress 
upon the patient the necessity for periodic examinations to determine the degree 
of occlusal changes that might occur due to normal attrition. 


CONCLUSION 


Brevity was used in preference to “lengthy” or “wordy” explanations. It is 
my belief that if these suggestions are followed, the resulting porcelain jacket crowns 
which we will be placing upon our patients’ teeth will be greatly improved. There 
are many other factors which cause failure, but it would have been impossible to: 
compile a complete list. However, if the contents of this article will serve as an aid 
or stimulant for better jacket crowns, I will feel adequately rewarded for my effort. 
In the future, when viewing previously placed jacket crowns, let us not continue 
to say “Beautiful But Glum,” but rather “Beautiful and Well Done.” 
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USE OF ACTIVATED RESINS IN CASTS FOR FIXED AND 
REMOVABLE PROSTHESIS 


S. E. Misner, D.D.S. 


Miami, Fla. 


NE IS often confronted with dies and casts being mutilated accidentally while 
O constructing partial dentures. I have found the activated resins to be useful for 
making the dies and key teeth in casts. These casts will give more service than 
stone casts without the danger of ruining the master cast during the laboratory 
procedures. I have made no tests of the accuracy of these acrylics. However, 
casts for Chayes precision attachment dentures have been duplicated by means 
of a hydrocolloid material, and the female portions of the attachments were repro- 
duced in an activated resin and the remainder of the casts in stone. The pre- 
cision attachment denture was inserted on the second cast with the same accuracy 
as on the first one. This leads me to assume that dies made of activated resins 
are sufficiently accurate for consideration in this work. 


TECHNIQUE 


The acrylic monomer is kept at low temperature to assure slow curing. The 
usual careful hydrocolloid impression is made, completely chilled, and removed 
from the mouth. A few cubic centimeters of acrylic monomer are drawn into a Luer 
syringe, and then flooded into a small part of the impression of the tooth preparation 
to be used. The polymer is carefully sifted into the monomer in the impression 
with a small camel’s-hair brush until saturation is completed. More monomer 
and more polymer are added until the impression of the tooth is partly filled. 
Then a dowel is placed into the acrylic, and the impression of the tooth is com- 
pletely filled with acrylic. This should take several minutes to assure accuracy. Then 
the other teeth to be reproduced in plastic are filled with the activated resin in the 
same manner. After all of the abutment teeth are filled, the impression with 
the soft plastic in place is placed in a refrigerator for five minutes. Then the 
balance of the impression is poured with artificial stone or other cast material. 


1001 HuNTINGTON BLpe. 
MIAMI, FLA. 
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A PROCEDURE FOR SUCCESSFUL UPPER AND 
LOWER IMPLANT DENTURES 


Frep WE11z, B.S., D.D.S., Anp A. J. SHapiro, B.S., D.D.S. 
Chicago, Ill. 


NVESTIGATION HAS shown that, until recently, the history of implant den- 

tures has been extremely discouraging. The materials which had been used 
were incompatible with the tissues in the mouth, improvement in surgical tech- 
nique notwithstanding. In recent years, however, a stainless alloy has been used 
by orthopedic surgeons, and today this metal seems to fill a long-felt need by 
functioning in complete harmony with living tissues. The material is Vitallium, 
a chrome molybdenum, cobalt alloy. Goldberg and Gershkoff’ first employed 
Vitallium successfully in implant dentistry over five years ago. They found this 
alloy to be entirely compatible with oral tissues. Thus began the modern history 
of implant dentistry. Vitallium has a high resistance to corrosion and is electric- 
ally inactive in contact with body fluids. 


When implants fail, it is by exfoliation from the tissues. The basic reason 
for exfoliation seems to be the failure of the periosteal fibers to regenerate and 
reattach themselves to bone and connective tissue. Loechler® states, ‘““The basis 
of success or failure of implant dentures is founded on the regeneration of peri- 
osteal fibers. Connective tissues enmesh themselves in the implanted framework 
due to a slight surgical irritation of the involved surgical field.’”’” Many factors 
can contribute to this surgical irritation. 


The failure of any one of the many technical steps in the procedure can 
cause a failure of the implant. Certain procedures will tend to prevent failures. 
The substructure proper should be sandblasted for purchase by fibrous tissue, and 
only the abutments protruding through the mucous membrane should be polished. 
Close adaptation to the bone is advantageous so that flanges do not penetrate the 
mucous membrane after healing. The appliance is seated acurately and immo- 
bilized by anchor screws. This prevents hyperplastic connective tissue from filling 
any space between the base of the substructure and the bone. Pressure on the 
abutments should be equally distributed so as to develop a positive, equalized 
physiologic stimulant and tone to the tissues and bone. The antibiotics and 
chemotherapeutic agents are valuable adjuncts to the application of the sound 
aseptic principles of surgery necessary in implant dentistry. 


Read before the Homecoming Clinic, Annual Alumni Day, University of Illinois, College 
of Dentistry, Dec. 3, 1952. 


Received for publication Jan. 8, 1953. 
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INDICATIONS AND CONTRAINDICATIONS 


When the patient is first interviewed, it is necessary to explain fully all the 
advantages and disadvantages of the procedures involved in implant denture con- 
struction. Models of a restoration or a patient wearing an implant are a great 
aid in explaining implant dentistry to the patient. It is desirable to have the pa- 
tient’s family and physician discuss the matter mutually, and thus help the patient 
make the proper decision. 


The patient’s health and mental attitude are all-important. A complete 
physical examination, including urinalysis, bleeding time, clotting time, and blood 
count, is a prerequisite. The contraindictations are: (1) debilitating diseases, 
such as diabetes, nephritis, epilepsy, angina pectoris, etc., (2) blood dyscrasias, (3) 
the presence of foreign bodies, (4) recent extractions and spiny ridges. (5) al- 
coholism, (6) venereal diseases, and (7) improper mental attitudes, such as a 
half-hearted desire for the implant, an unawareness of the experimental nature of 
the work, and a lack of desire to share the responsibility or to cooperate. 


There are other conditions in which patients are benefited so much by a 
secure prosthesis that they are given a new confidence in eating and speaking, and 
even singing in public. Certain unfavorable conditions can be avoided by utilizing 
the implant denture instead of the conventional type of restoration®; the most im- 
portant of these conditions are: (1) excessively large torus: palatinus, (2) torus 
mandibularis, (3) low muscle attachments and tendinous aponeuroses extending 
onto the ridges and onto the post dam area, (4) soft tissues on the ridges, (5) 
flat ridges where the denture slides anteriorly, (6) sharp and spiny ridges (ex- 
cept when they are reduced surgically), (7) allergies to the usual denture base 
materials, (8) cleft palate, (9) hypersensitive palates (psychologic) (10) promi- 
nent mylohyoid and external oblique ridges, (11) xerostomia, and an excessive flow 
of saliva which interferes with the peripheral seal, (12) a patient for whom the 
conventional denture has proved a failure, (13) excessively large tongue. This is 
one of the most prominent advantages of an implant denture because the area covered 
by it is reduced to a minimum. 


THE TWO-STAGE SURGICAL TECHNIQUE 


The two-stage surgical procedure promises the most satisfactory results and 
is used by most operators today. The advantages of this method outweigh the 
disadvantages. The operations are of short duration, and the implant casting 
conforms accurately to the bone, and healing is hastened because the wound is 
closed immediately. The blood supply is increased by capillary proliferation, and 
healing is generally by first intention. 


In the two-stage procedure, it is assumed that the complete roentgenographic 
examination of the jaw discloses no pathosis or other contraindication, and that 
the patient’s clinical tests are all satisfactory. The procedure is divided into five 


sections. 
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LOWER IMPLANT 


I, PRELIMINARY IMPRESSIONS AND JAW RELATION RECORDS 


Preliminary impressions of the upper and lower jaws are made. ‘These are 
the conventional type of impressions made by the method preferred by the dentist, 
and having the same accuracy required by conventional dentures. Casts and occlu- 
sion rims are constructed. The vertical dimension and the centric relation are 
recorded, and the casts are mounted on the articulator. A protrusive checkbite 
is made, and the articulator is adjusted accordingly. Teeth are selected and ar- 
ranged in centric occlusion and tried in the patient’s mouth. When the esthetics 
are satisfactory and the jaw relations have been verified, the teeth are arranged in 
balanced occlusion. The lower wax denture is preserved for use after the implant 
has been secured in the mouth, and the upper conventional denture is processed 
and finished. 

A clear acrylic tray is formed on the cast of the lower jaw for which the 
implant is to be made. It should extend several millimeters in all directions 
beyond the area to be occupied by the base of the implant. The tray should cover 
the anterior half of the retromolar pad, the upper margins of the internal and 
external oblique ridges, and the entire crest of the ridge. It should not cover 
the mental foramina. 


II. FIRST SURGICAL OPERATION 


If the operation is to be done at the hospital, the patient is premedicated with 
morphine sulfate %4 gr., atropine sulfate 1/150 gr., and 600,000 units penicillin. 
The general anesthetic is Pentothal Sodium, given intravenously, in connection 
with light ether anesthesia. Nitrous oxide with intratracheal intubation, instead 
of ether, can also be used with satisfactory results. 

When the operation is done in the office, the patient is premedicated with 
600,000 units of penicillin. One-half hour before surgery, sedation of Demarol 
100 mg. is administered. The anesthetic used is 2 per cent Procaine, in bilateral 
mandibular and long buccal injections. This is usually sufficient to anesthetize 
the entire field of operation. 

As soon as the patient is anesthetized, the tissue in the contemplated abut- 
ment areas is gauged to determine its thickness. The purpose of this operation 
is to determine how high the posts which connect abutment to the base of the im- 
plant are to be made. A simple device for measuring the mucoperiosteum can be 
made from an explorer and a rubber cap, one-sixteenth of an inch in diameter. 
The point of the explorer is inserted through the center of the cap. The point 
of the instrument is inserted into the tissue and the rubber cap is brought down 
to the surface of the tissue. The thickness of the tissue is measured on the ex- 
plorer by measuring from the tip of the cap with a millimeter gauge, and the 
measurements are recorded. This operation is done in several places in areas 
where the posts are to be placed. 


An incision is made along the crest of the ridge from the left to the right 
retromolar pads. Cross incisions are made at right angles to this one at its 
terminal ends and at the midline. The cross incisions are about 10 mm. long. 
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Care must be taken to avoid the mental foramina. Their location should be de- 
termined previously by intra- and extraoral roentgenograms made during the 
examination. 

The mucoperiosteum is elevated and retracted from the bone (Fig. 1). The 
lingual tissue flaps are retracted by sutures which extend across the mouth to 
the opposite tissue flap. The buccal flaps are sutured to the cheeks. This exposes 
the bone and makes access for insertion of the impression tray. The tray is tested 
for size, adjusted if necessary, rinsed, and replaced in a cold sterilizing solution. 


Fig. 1—A lower implant being sutured into position. The retaining screws have been 
seated and the sutures have been placed on the right side. The mucoperiosteal flaps are still 
retracted on the left side. 


Any rough or sharp edges present on the bone are removed. The bone is notched 
to the depth of 1 mm. at three separated points using a No. 4 round bur. The 
purpose of these indentations is to index and stabilize the casting. These notches 
must appear in the impression so as to be able to provide the corresponding projec- 
tions on the base of the implant. 

The tray is filled with Kerr’s gray modeling compound which has been tem- 
pered to 110° F. The impression of the bone is made by gently holding the tray 
in position and cooling the modeling compound with air. The compound may be 
flamed, tempered, and reseated in order to record an accurate impression of the 
surface of the bone. 

The tissue flaps are released from the sutures, brought together, and sutured 
with interrupted cotton sutures. 

The patient is instructed not to rinse the mouth for the remainder of the day. 
A lukewarm, saline solution may be used as a rinse on the second postoperative 
day. The patient is cautioned not to talk much nor in any way exercise the 
musculature around the mouth, except as necessity requires. He is directed to 
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place an ice collar around the neck just below the jaw. Empirin compound 
is prescribed for the relief of pain. The diet should be light and mostly liquid. 
The patient’s dentures are adjusted where necessary and inserted immediately. 
The sutures are removed in six or seven days. 


III. LABORATORY PROCEDURE 


The impression of the bone is boxed and a cast is poured. Duplicate casts 
of the bone contour are made and mounted on an articulator. The cast relationship 
for this mounting is obtained from the mounting of the original casts which was 
made before the surgery. (A wax occlusion rim was made on the impression tray 
in position on the lower cast.) The two occlusion rims are luted together. The 
occlusion rim is removed from the tray before the surgery is done, and the im- 
pression is made. After the cast of the bone is poured, the occlusion rim is re- 
attached to the tray and related to the upper occlusion rim and cast by its pre- 
viously established attachment to the upper occlusion rim. 

The substructure is waxed either directly on the cast of the surface of the 
bone or on a duplicate refractory cast. A framework is formed in wax to the 
marginal outline of the substructure. Cross-braces are placed allowing ample 
openings for the soft tissue and bone to come into contact. Three perforations 
for the reception of screws are made, one at the midline, and one on each side, 
buccal to the posterior abutments. The entire pattern is waxed in a 10 gauge, 
half round wax strip. In the predetermined positions, the abutment patterns 
are placed. These are connected to the base of the substructure with a 12 gauge 
round post. This post is made the same length as the thickness of the muco- 
periosteum. 

The molar abutments are shaped in the form of a small cast crown prepara- 
tion. The bicuspid preparations are similar in design. The height of the abut- 
ments are gauged according to the clearance of the occlusion. Allowance is made 
for the thickness of the occlusal surfaces of the teeth. The abutment patterns are 
surveyed and paralleled with one another. The waxing is completed and smoothed. 
The cast with the completed wax pattern is removed from the articulator and 
invested to be cast in Vitallium. The casting is trimmed and cleaned. That 
part of the substructure which will eventually lie below the mucoperiosteum and 
be in contact with the bone, and the posts are sandblasted smooth. The abutments 
only are polished. The abutments will protrude above the healed soft tissues 
when the restoration is completed (Fig. 2). Cast screws, of the same alloy, 7 
mm. in length are prepared for attaching the substructure to the bone. 


CONSTRUCTION OF THE SUPERSTRUCTURE 


The substructure is placed on the original cast of the bone surface on the 
articulator. Sufficient wax is placed in the undercuts and to cover the substructure 
to the depth of the mucosa as registered previously. A duplicating impression 
is made of the substructure on the cast with the tissue form developed in wax, 
and a new refractory cast is made. 
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THE SUPERSTRUCTURE FRAMEWORK 


The framework for the superstructure is waxed on this new refractory cast. 
It follows the ridge, connecting the caps which telescope the abutments on the 
substructure. Additional wax loops are made for the attachment of the acrylic 
base to the framework. The wax pattern of the framework on the refractory cast 
is invested and cast in the same alloy as the substructure. The finished super- 
structure is sandblasted, and the interior of the caps and the surfaces which will 
be in contact with soft tissues are polished. The superstructure is incorporated 
into the articulated setup of teeth which was prepared and tested before surgery. 


Fig. 2.—The lower substructure is in position on the cast, and the completed 
superstructure is in position on the abutments. 


A splint or temporary denture is prepared for the patient to wear during 
the healing period." The old denture can be adjusted by making holes in it to 
fit over the abutments, or an acrylic base having anterior teeth in position and flat 
posterior occluding rims can be made. An alternate method is to make a duplicate 
casting of the superstructure and a base with teeth on it for immediate insertion. 


IV. SECOND SURGICAL STAGE 


Three weeks are allowed to elapse following the first surgical stage before 
the second surgical stage is attempted. Nature improves and increases the cir- 
culation of the operated area, and it will have healed well in this time. The patient 
is premedicated and anesthetized as for the first surgical stage of the procedure. 
The tissue is incised as before. However, no cross incisions are necessary for the 
insertion of the implant. The mucoperiosteum is much easier to separate from 
the bone because of the previous surgery. The second operation is usually of 
much shorter duration than the first, and there is less postsurgical reaction. An 
assistant with retractors and an aspirator is used to keep the view unobstructed. 

The cast substructure has been sterilized and is ready to be fitted to the bone. 
The bone must be clearly exposed with no adhering tissue in the area to be covered 
by the implant. The substructure is seated with the projections on the casting 
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which were made to fit into the notches in the bone serving as guides. The assist- 
ing surgeon holds the implant firmly in place while a round bur is used to start 
the openings into the cortical bone for the anchoring Vitallium screws. The 
screws are fitted and partially worked to place. Slowly and consecutively, the 
screws are tightened until they are just seated. They should not be screwed 
down any further than necessary. This is important to avoid stripping the thread 
developed in the bone. 

A lower implant usually requires three anchoring screws. The screws are 
5 to 7 mm. in length, and are selected according to the condition of the bone. 
One screw is inserted at the midline, and the other two are placed bilaterally in 
the posterior abutment area on the buccal side of the ridge. 

After the substructure is fixed in position, the retraction sutures are cut, and 
the retracted tissues are released. The tissue flaps are adapted under the abut- 
ments and around the posts as closely as possible, and coaptation of the edges of 
the flaps is accomplished. Only the abutments on the substructure remain ex- 
posed. Suturing is begun in each abutment area. Mattress sutures are placed 
mesial and distal to each of the abutments, and interrupted sutures are used to 
close the flaps between the abutments. 





THE PROTECTIVE SPLINT 













The temporary splint or denture is inserted immediately upon the completion 
of the suturing operations. This accustoms the patient to the new condition 
rapidly and protects the sutured tissue. 


HOME CARE 





After-care is the same as after the first surgical operation. If the patient 
is not hospitalized, he is cautioned not to disturb the splint, and to return to the 
office after three days. A liquid diet and lukewarm mouthwashes are recom- 
mended for the immediate postoperative period. In the event of pain or discom- 
fort, sedatives are prescribed. Antihistamines are prescribed for patients who 
have a penicillin reaction. The sutures are removed within a week. 












V. POSTOPERATIVE PROCEDURES 












After three weeks have elapsed, the tissues are usually pink and well-healed. 
The Vitallium superstructure skeleton is tried and tested in the mouth. An im- 
pression is made in an elastic impression material with the superstructure in 
place (Fig. 3). The jaw relationship is verified, and the teeth are arranged as 
determined before the surgery. Then the denture is processed and completed. 

It is worth while to restate that the bulk of the denture is reduced to a mini- 
mum so as to follow the contour of the ridge as would the natural teeth. There is 
ample room for the tongue. Sore spots are seldom experienced by the patient 
because the support for the restoration is on the abutments and not on the mucous 
membrance. The forces of mastication are equally distributed. This transmits 
an equalized physiologic stimulant to the bone and soft tissues. The implant 
denture is stable and stationary during mastication and speaking. 
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THE FULL UPPER IMPLANT DENTURE 
I. PRELIMINARY IMPRESSIONS AND JAW RELATION RECORDS 


Impressions of both upper and lower jaws are obtained by the technique used 
for conventional dentures. Casts are made and occlusion rims constructed. The 
jaw relations are registered, and the casts are mounted on an articulator. The 
teeth are arranged in centric occlusion, and the esthetic requirements are satisfied. 
The upper wax denture is preserved for further use after the surgical procedures, 
and the lower denture is processed and finished in the conventional manner. 
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Fig. 3.—The completed lower implant denture. 


Fig. 4.—The upper cast with the outlines of the two sections of the acrylic tray. 


THE UPPER TRAY 


The upper tray is made in two sections. The posterior section covers the 
palate distal to the rugae area and mesial to the usual post dam area and is ex- 
tended laterally to cover the buccal surfaces of the posterior ridges (Fig. 4). The 
anterior section covers only the anterior ridge in the area of the lateral and central! 
incisors. The anterior section is used to make an impression of the anterior ridge, 
while the posterior section is used to make an impression of the bone in the area 
of the implant. The anterior section, although removable, is connected to the 
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posterior section by means of extensions which bridge the two sections.” This 
is to serve as a definite guide in the construction of the superstructure. The trays 
are made of a clear acrylic resin. 


II. FIRST SURGICAL STAGE 


The patient is prepared for surgery in the same manner and using similar 
anesthesia as for the lower implant. The soft tissue is measured in the proposed 
abutment areas, and these measurements are recorded. 


Fig. 5.—The line of the incision outlined on the upper cast. 


Incisions are made along the crest of the ridges to the bone from the tuber- 
osities to the cuspid regions, then they are curved medially and distally to meet 
at the anteroposterior level of the second bicuspids at the midline of the palate 
(Fig. 5). Cross incisions, 10 mm. long, are made at right angles to the ridge 
incisions at the cuspid areas and at the ends of the incisions at the tuberosities. 

The mucoperiosteum of the palate is elevated from the bone and retracted 
posteriorly. The sterile posterior acrylic tray is washed and tested directly on 
the exposed bone and adjusted as necessary. All spinous bony processes are 
smoothed off before making the impression. A shallow groove is cut across the 
palate between the first molar regions with a No. 5 round bur. The purpose of 
this groove is to provide an index for the base of the substructure when it is 
inserted. 

THE IMPRESSION 


The tissue is retracted by an assistant. The posterior tray is filled with model- 
ing compound and tempered to 110° F. The tray is seated in position over the ex- 
posed bone and held in place until the modeling compound has cooled. The 
anterior section is filled with modeling compound, tempered, and inserted. The 
extensions on each side are linked with the posterior section of the impression 
which is still in place (Fig. 6). Both sections of the impression are removed 
and examined for accuracy. An impression of the bone of the palate and a re- 
lated impression of the anterior ridge are obtained. A cast which records these 
surfaces and relations is made (Fig. 6). 
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Coaptation of the tissue and suturing follow immediately as described for the 
lower implant. <A splint or temporary denture is inserted, and the patient is 
cared for postoperatively in the same manner as for the lower implant. 





Fig. 6.—The completed upper impression on the cast. Note the anterior section of the 
impression records the tissue surface of the anterior ridge. It is related to the posterior section 
by extensions of the tray. The posterior section has recorded the contour of the bone. 





Fig. 7.—The design of the substructure of an upper implant. 


III. LABORATORY PROCEDURE 


The laboratory procedure is similar to that for a lower implant. The differ- 
ence is only in design (Fig. 7). A skeletal framework in the palatal area joins 
the two sides which support the abutments. Perforations for the reception of 
Vitallium screws are made in the center of the palatal base which converges in 
the midline. The pattern is processed, cast in Vitallium, and finished in the same 
manner as the substructure for the lower implant. 


IV. SECOND SURGICAL STAGE’ 


The second operation is done two or three weeks later. The patient is 
prepared and anesthetized as before. The incision is reopened and the sterilized 
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substructure is inserted and screwed in place. The incisions are closed and 
sutured, and the splint or temporary denture is inserted. 


V. POSTOPERATIVE STAGE 


As soon as secondary healing is well under way, the superstructure casting 
is placed in the mouth, and an impression is made in an elastic material, and a cast 
is poured. The jaw relationship is verified, and the original tooth arrangement is 
transferred to the superstructure casting. The teeth are attached to this frame- 
work by an acrylic resin, and the restoration is completed ready for insertion. 
The upper implant denture has no excess bulk because it has no palatal base or 
buccal flanges. 


CONCLUSION 


More time must elapse and more reports be submitted before the profession 
and the public in general can be expected to accept implant dentistry. More 
research is necessary in the fields of pathology, histology, and metallurgy as they 
relate to implant dentistry. Progress is being made toward the solution of the 
various problems in this work. However, even though implant dentistry is still 
in the experimental stage, many patients have already achieved better health and 
peace of mind through this type of service. 
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TOOTH SOCKET IMPLANTS 
A PRELIMINARY REPORT 


Jerome C. Strain, D.D.S.* 


University of California College of Dentistry, San Francisco, Calif. 


HE PRACTICE of dentistry has given me enjoyment as well as a sense of 

accomplishment. However, whenever a young patient would present himself at 
my office for treatment after losing a permanent tooth, a great feeling of remorse 
would overcome me. The inevitable question was raised, “What can be done for 
this patient ?” 

There are several ways of dealing with this problem: transplantation, implanta- 
tion, or the use of space maintainers, that is, fixed or removable appliances. 

There is nothing new under the sun, yet, when a new principle is involved in an 
otherwise old technique, it becomes new. This is only too true in the field of im- 
plants. This problem is not new to the medical and dental professions. Pierre 
Fauchard wrote in his book entitled Le Chirurgien Dentiste and published in 1728, 
“Tn transplanting a tooth, whether recently extracted or not, its root should be 
grooved horizontally, so that when ligated firmly in position, the alveolar process 
would eventually be built in the depression so formed.” Teeth were transplanted 
centuries ago, but little success was attained, and only recently a new principle 
was invoked in the technique which made it new. This is the transplanting of 
the tooth bud itself. It is not conceivable, however, that tooth buds would be readily 
available for transplantation into the anterior part of the mouth. The implanta- 
tion of metallic posts as abutments for crowns was not successful. This left us 
with but little choice, the use of one of the many types of space maintainers. 

It was during my service in the Army Dental Corps in the early part of 
the World War II that the excellent properties of tantalum were brought to my 
attention. According to all accounts, this metal could be the answer to our prob- 
lem. It was believed that a tantalum implant socket could be created and implanted 
into the tooth socket immediately after the accident. A restoration could then be 
placed at a later date to restore esthetics and function. 

This called for a certain amount of clinical investigation upon laboratory ani- 
mals either to prove or disprove our contentions. 

It was not until March, 1946, that the opportunity presented itself for placing 
such an implant.1 A member of the canine family was selected because of the 
relative ease of operation and availability. The dog weighed 11.5 kilograms and 
was between 3 and 4 years old. 

Dr. Charles S. Lipp assisted throughout these experiments, and much credit 
is due him for his fine suggestions and encouragement. 

Received for publication July 3, 1953. 

*Assistant Clinical Professors Denture Prosthetics and Oro-Facial Prosthetics. 

+Experiments were carried on through the facilities of the animal surgery, University of 


California, Medical Center, San Francisco. 
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It was thought best to implant a tantalum cylinder into the mandibular or 
maxillary bones rather than to use one of the long bones. This brought up the 
question of which teeth to remove. Roentgenograms were made to determine the 
size and shape of the roots of the upper and lower teeth. This was done through 
the cooperation of Dr. Gordon Fitzgerald of the Department of Roentgenology. 


Fig. 1—Roentgenogram of the maxillary jaw of the experimental animal (dog). 


The roentgenograms revealed long curved roots on all the upper anterior teeth 
(Fig. 1). The area occupied by the upper second incisors seemed to meet our 
needs, and so these teeth were selected for removal. Upper and lower alignate im- 
pressions were made on March 14, 1946, after the animal had been anesthetized 
with Pentothol Sodium. The casts were made in Alba stone. 


ooh 


Fig. 2.—The silver splint for stabilizing and maintaining the implants. 


It was decided that the implants would be adequately immobilized if a cast 
splint were used for this purpose.. The splint (Fig. 2) was made of cast silver, and 
consisted of a labial arch band extending past the distal surfaces of the upper cuspid 
teeth. Lugs were cast to fit on the lingual surfaces of the cuspids, as there was 
space for a screw lock on the distal side of this tooth in the dog’s mouth. A sep- 
arate labial flange was cast with finger-like projections to fit over the tooth sockets 
or implant areas (Fig. 3). The splint was constructed prior to the extraction of 
the teeth. The upper second incisors had been selected for removal, and so were 
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cut from the cast at this time. The various parts of the splint were polished and 
assembled for drilling and tapping. Number 080 and Number 256 screws were 


used (Fig. 4). 


Fig. 3.—The labial cover with finger-like projections to fit over the splint and implants. 


Our first implant was of tantalum plate (.0175) shaped into a cone about 1 cm. 
in length, and 4 mm. in diameter at the opening. A cone was used because of the 
ease of constructing such a closed vessel. On April 12, 1946, the animal was 
anesthetized with 273 mg. of Pentothol Sodium solution injected into the femoral 
vein. The cast splint was tried in place and found to be satisfactory. The extrac- 
tions were performed under relatively sterile conditions. Some difficulty was 
experienced in removing the teeth, but it was eventually accomplished. The 
tantalum implants were inserted into the tooth sockets, and the splint was cemented 
to place with chlorapercha. Additional retention was secured by the use of screw- 
locks. 


Fig. 4.—Occlusal view of the splint and retainer in position on the cast. 


On April 15, 1946, the animal appeared healthy and friendly, and allowed me 
to examine the mouth and splint. There was no evidence of soreness or in- 
flammation. Subsequent examinations showed no change until seventeen days 
later. At that time, the tooth sockets appeared to be unhealthy, so we removed 
the splint. A sequestrum had developed and was about to exfoliate. 

On June 6, 1946, the animal was again anesthetized, and new thimble-shaped 
implants were inserted, after preparing the old sockets with a bone drill. The 
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animal was examined regularly, and fourteen days later we found the splint to 
be loose. The implant in the right socket was rather firm. At this point, we made 
the mistake of leaving the splint off. Examination upon the next visit proved the 
implant to be missing. 

On July 25, 1946, the animal was again anesthetized, and the sockets pre- 
pared and two implants of different design were inserted. One was a cone placed 
inside a perforated cylinder, and the other was a perforated cylinder. This time, 
the splint was dispensed with, and the implants were secured in position with 
cotton sutures. Progress was most satisfactory for twelve days until August 6, 
when we found both implants to be missing. The animal had been in a fight. 

On October 2, 1947, another animal was selected, and the earlier procedures 
were repeated. This was a younger animal, and the two upper second incisors 
were removed intact and with greater ease. A closed thimble type of implant was 
used in this case, and placed on Nov. 20, 1947. Frequent examinations revealed 
the animal to be doing quite well and prospects were favorable. Examination 
twenty days later revealed that the splint was missing and also the implants. 

A new thimble type implant was inserted January 15, 1948, and the splint ap- 
plied. This implant was constructed for us through the courtesy of Mr. Park B. 
Hyde. This implant had been sterilized in an autoclave. The previous implants 
had been sterilized by boiling. Frequent examinations showed satisfactory prog- 
ress, only once again we were unfortunate enough to have the animal involved in 
a dog fight, and the splint was torn loose. This happened twenty days later on 
Feb. 5, 1948. The implant was still in place. In investigating to see if there had 
been any attachment, I pulled it loose from the bottom of the socket. There had 
been some fibrous attachment directly to the bottom of the implant. 

Increased duties prevented further investigation at that time, but we are once 
again attacking the problem of creating an artificial tooth socket. A tantalum abut- 
ment was constructed and implanted into the maxillary alveolar process of a male 
patient, age 57, on May 20, 1953. It is too early, at this writing, to give more de- 
tails but suffice it to say the implant is firm and the tissues are healthy. Additional 
information will be forthcoming as soon as a sufficient amount becomes available. 


SUMMARY AND CONCLUSIONS 


1. We believe there are definite possibilities in the creation of an artificial tooth 
socket. 

2. Tantalum, since it is compatible with the tissues, is the metal of our choice. 

3. This metal appears to have a great affinity for foreign substances, greases, 
gasses, deposits from the sterilizer or sterilizing solutions. 

4. Special consideration should be given to decontaminating the metal before 
implantation. 

5. Sterilization of the tantalum implant should be by autoclave. 

6. A splint should be used to immobilize the implant and maintain it in place 
sufficiently long for granulation to take place. 


436 VICENTE ST. 
SAN Francisco 16, CAutr. 





THE EFFECT OF MISSING TEETH ON MASTICATORY 
PERFORMANCE AND EFFICIENCY 


A. ALBERT YurKSTAS, B.S., D.M.D. 


Boston, Mass. 


AUDENZ,’ Schutz,’ Gelman,* and Ascher‘ have indicated that loss of teeth in 
G a given individual results in a loss of chewing efficiency. They also found that 
there was a wide individual variation in the masticatory ability of persons having 
the same number of teeth present. It was not considered possible to calculate exactly 
what the masticatory efficiency of a dentition would be from the number of teeth 


present. 

Manly and Braley’ have evaluated a series of fifty individuals wherein they 
calculated that the average masticatory performance, as defined by the percentage 
of peanuts passing through a 10 mesh screen at twenty strokes, was 88 in a complete 
dentition including third molars, 78 with the third molars absent, 55 when the third 
and one other molar was missing, and 35 when full upper and lower artificial 
dentures were used. They indicated that there was a wide variation in the mastica- 
tory ability of individuals, and showed that in many instances persons with only one 
molar pair in occlusion could masticate better than those with two bicuspid and 
three molar pairs present. 

It has since been pointed out that persons with malocclusion (Hoffmeister and 
Manly’) and those wearing dentures (Manly and Vinton"*) generally have a re- 
duced ability to masticate their foods. Other studies by Yurkstas and Manly’ have 
indicated that the food platform area is a factor that is well related to chewing 
efficiency. The food platform area may be defined as that area of the teeth which 
comes into close appoximation or actual contact when the jaws are closed in centric 
relationship. 

The effect of the food platform area has also been considered by other authors 
including Feiler,” Hentze,” Dahlberg," Rohrer” and Black.” Table I shows a 
summary of the findings regarding the food platform area provided by individual 
teeth. There seems to be a general agreement that the first and second premolars 
are less effective in mastication than are the first and second molars. There is con- 
siderable variation when the third molar is considered. According to Yurkstas and 
Manly,’ the first molar provided 37 per cent of the total food platform area, the 
second molar, third molar, second premolar, and first premolar followed in order 
of decreasing contribution to the total area with percentages of 28, 15, 13, and 8, 


respectively. 


From the Laboratory of Oral Physiology, Tufts College Dental School. 
Supported by Contract N7 onr 463 180-396 Task Order No. 2 of the Office of Naval Research. 
Received for publication July 6, 1953. 
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TABLE I. Per CENT oF Foop PLATFORM AREA PROVIDED BY SINGLE TEETH 





MOLARS PREMOLARS CANINE INCISORS 
: 2 1 3 ie Sa 
Yurkstas and Manly” Sy 2 as 13 
Black*” 25 28 
Dahlberg" (contact points) Ze 23 
Rohrer” 20 20 
Hentze” 32 22 
Feiler’ 25 25 


II 
*Calculated according to equation — (length x width). 
4d 


In another report, Yurkstas and Fridley,” demonstrated that the replace- 
ment of a first molar tooth with either fixed or removable appliances increased 
the masticatory efficiency of the dental apparatus by about 26 per cent. These 
findings were in agreement with previous findings of Ono,“ who concluded that 
‘loss of the first molar caused damage to the digestive capacity of the teeth by 
more than one-third.” 

It was the purpose of this report to combine the findings of Abel,” Fridley,” 
Manly, Shiere,“ Vinton, and Yurkstas,” in order to approximate, in a general 
way, the effect of missing teeth on masticatory performance and efficiency. It 
must be emphasized at this time that large variations exist in the masticatory 
performance of a given dental formula, and that the figures presented are mean 
values that exhibit a large range. 


EXPERIMENTAL PROCEDURE 


Over 1,000 masticatory performance and efficiency determinations have 
been made by the previously mentioned investigators. The majority of the ex- 
aminations were made on young adults. Denture wearers (191) are included in 
this group. 

Masticatory performance was determined by a method described by Yurkstas 
and Manly,* which is based on the amount of test food that passes through a 10 
mesh screen at a given point during mastication. In these studies twenty mas- 
ticatory strokes were utilized. All masticatory function tests were performed 
using peanuts as a test food. Peanuts were previously shown to be representative 
of many foods commonly found in the diet from the standpoint of consistency and 
resistance to crushing.“ Masticatory performance data were changed to masti- 
catory efficiency,” since this resulted in the possibility of a more direct comparison 
between groups. 

Table II presents a summary of the results obtained. The first column 
represents the dental formula and indicates the antagonistic teeth that are in 
occlusion on the side of the dentition studied. The first bicuspid is represented 
by the numerical value of four (4), the second bicuspid by five (5), first molar by 
six(6), second molar by seven (7), and third molar eight (8). The category 
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TABLE II. 

DENTAL FORMULA IN OCCLUSION NO. OF CASES PERFORMANCE EFFICIENCY 
45678 —)* i a~ Shee go 38 
4567- 271 74 98 
-5678 15 65 79 
45-78 39 62 67 
456-- 40 57 56 
45-7- 67 43 34 
4--7- 12 41 SL 
45--- 22 21 22 
Dentures 191 24 

a Total — ink ee, Polibestent pire eit? 








4567 was considered as being 100 per cent efficient in accord with previous data 
published by Manly.’ He stated that a person without wisdom teeth constituted 
an average dentition. 


DISCUSSION 


From Tables I and II we see that the third molar is an effective masticatory 
tool when it is in occlusion. It lends an increase of approximately eight units in 
masticatory performance and of about thirty-five units of masticatory efficiency. 
Loss of only the first molar tooth results in a drop of chewing efficiency of about 
33 per cent. This is in agreement with the data presented by Yurkstas and 
Manly’ which indicated that the first molar contributed 37 per cent of the total 
food platform area. Loss of the second and third molar resulted in a decrease 
of masticatory efficiency of 44 per cent. When the first and third molar were 
lost there was a 66 per cent drop in masticatory efficiency. 


TABLE III. THE RELATION OF MIssING TEETH AND MASTICATORY EFFICIENCY 


DISTRIBUTION 





CATEGORY 


0 25% MEAN 75% 100% 
45678 | 40 91 | 133 | 172 180 
4567- | 10 70 98 | 125 | 165 
45-78 20 45 | 67 | 86 | 125 


45-7- | 4 30 34 | 98 142 


Table III indicates the ranges, means, and frequency distribution in four 
categories of study. It serves to demonstrate the wide variation in masticatory 
efficiency that occurs with the same numbers of teeth in occlusion. In people 
with third molars missing (category 4567) there was a range in masticatory 
efficiency from 10 to 165. Of the people examined, 25% were below 70 per cent 
efficiency, 75 per cent below 125 per cent efficiency. The average or mean ef- 
ficiency for the whole group was 98 per cent. The figures for frequency distri- 
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butions for three other categories are also tabulated. The wide range in each 
category indicates that counting the number of teeth in occlusion is of little value 
in determining the masticatory efficiency of a given individual. 


SUM MARY 


Masticatory performance and efficiency data from the laboratory of Oral Physi- 
ology at Tufts College Dental School have been assembled in groups according to 
teeth in occlusion. This was an attempt to evaluate the effect of missing teeth on 
masticatory performance and efficiency. 

A series of 741 individual determinations have been presented in table form. 
It was noted that the loss of the first molar tooth resulted in a drop of 33 per 
cent efficiency. Losing the second and third molar resulted in a drop of 44 per 
cent. A first and third molar loss resulted in a drop of 66 per cent. The average 
masticatory efficiency of denture wearers was 24 per cent. 

Wide variations in masticatory efficiency were demonstrated among individuals 
possessing the same types and numbers of teeth in occlusion. Counting the 
number of teeth in occlusion was of little or no value in determining masticatory 


efficiency. 
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REPORT OF COMMITTEE ON SCIENTIFIC INVESTIGATION—1953* 
AMERICAN ACADEMY OF RESTORATIVE DENTISTRY 


Ernest R. Grancer, D.D.S., Chairman 


Mount Vernon, N.Y. 


O BE INTELLECTUALLY competent, a man obviously must have a store- 

house of facts, the ability to think straight, mental humility, and a certain sense 
of the fitness of things that we call good judgment. For the three R’s of the pri- 
mary grades we must substitute five R’s: receptivity, reflectiveness, resourceful- 
ness, resoluteness, and responsibility. 

As in previous years this report is composed of facts quoted directly from 
the writings of others. We have tried to exercise resourcefulness in locating ma- 
terial, responsibility in attempting as nearly as possible to avoid bias in presenta- 
tion, and resoluteness in presenting what will, I fear, to some be unpalatable. Re- 
ceptivity and reflectiveness we leave to you. It is important to remember that 
scientific investigation is not a search for truth, but a search for error. The true 
scientist lives in a world where truth is unattainable, but where it is always pos- 
sible to find errors in the long-settled or obvious. Science is forever self-correcting 
and changing; what is put forth as gospel truth cannot be science. 

It is undeniable that distance and time have an effect upon the appearance of 
objects and events. It would seem necessary in order to evaluate adequately the 
significance of the contributions to the science and art of dentistry that they be 
viewed with perspective. Contributions of seeming smallness today might at some 
later time provide a missing block to great scientific discovery. So to presume an 
ability to select wisely such material as we have presented would be to demon- 
strate a certain amount of conceit if not deceit. So it is with some hesitancy that 
we present here for your consideration a selected series of contributions, many 
from publications outside of dentistry, which we hope may be of special interest 
to men engaged in restorative dentistry. What the verdict of time may be is be- 
yond our horizon. 

The father of the astronomer was the astrologer, the father of the surgeon 
was the barber, and the father of the modern atomic scientist was the alchemist. 
In our eyes, these prescientific practitioners have a somewhat disreputable air ; 
it may not be in the best taste to remind the modern professions of their dubious 
forebears. However, the increasing specialization of science has produced an 
increasing need for the broad perspective history affords, and it is not neces- 

Read before the American Academy of Restorative Dentistry at Chicago, Ill., February, 
alli for publication April 1, 1953. 


*The Committee consisted of Charles C. Chumbley, Arvin W. Mann, J. Eugene Ziegler, E. 
Bruce Clark, Ernest R. Granger, Chairman. 
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sary to go very far back in the history of most sciences before coming upon the 
prescientific era. Perhaps a moment spent looking back may help us with our 
perspective. 

In the case of alchemy it appears that there was more depth to the antique 
discipline than is generally supposed. Alchemy is often identified with question- 
able attempts to transmute base metals into gold. Such an assessment of alchemy 
is superficial. A nineteenth century philosopher named Poisson saw much deeper 
when he wrote that modern science with its infinite subtleties, ambiguities, and 
complications is but child’s play in comparison with alchemy. In its fullest sense, 
alchemy was a philosophic system which dealt not only with the mysteries of mat- 
ter, but also with those of creation and life; it sought to harmonize the human 
individual with the universe surrounding him. Aristotle held that nature strives 
toward perfection, and alchemy sought to hasten the attainment of this goal. It 
endured for more than one thousand years; it is not surprising that today we find 
all branches of science, including dentistry, turning back to the alchemist. In addi- 
tion to affirming the unity of matter, alchemy proclaimed the existence in nature 
of a transmuting agent of fabulous power, known as the Philosopher’s Stone. The 
base nature of metals, like lead, was regarded as a disease which could be cured 
by the stone. From the postulate of the unity of all things it followed that the 
medicine of the metals should also function as the medicine of man. 

Four years ago, at the age of 88, one of the great biologists of all time died. 
Little known and unheralded outside of his own sphere, D’Arcy Thompson was 
paid great tribute by a number of scientists in a recent volume, Essays on Growth 
and Form. Thompson’s greatness lies in the fact that he was more than a great 
biologist ; he was also a great philosopher, with the literary talent to give expres- 
sion to his thoughts. He was the father of the modern science of biophysics. 

One distinction often made between science and the humanities is that in 
science, a cumulative discipline, it is only necessary to study the latest paper on 
any subject to obtain all the background needed for further investigation. Rela- 
tively few papers in a journal of bacteriology, for example, mention Pasteur, even 
though every paper in the journal might be traced ultimately to his work. In 
the humanities, by contrast, contributions to culture are important without reference 
to time or sequence; we still read Shakespeare and still study the political form 
of the Greeks. Thompson wrote of biologic science as though it were a humanity. 
The key to Thompson’s chief work, On Growth and Form, lies in his classical 
bent. The classicists were preoccupied with form in every field of inquiry, and 
Thompson devoted his life to seeking form in nature, to learn to what extent 
living shapes could be interpreted in physical and mathematical terms. Starting 
from the premise that all form is but a field of forces, he attempted to analyze these 
forces. This brought him to investigate cell shapes, tissue shapes, the shapes of 
all organisms. As an engineer understands the construction of a bridge, Thomp- 
son sought to understand the construction of living things. 

His most obvious contribution was his pioneering emphasis on the physical 
and chemical basis of life. He gave great emphasis to the notion that form in liv- 
ing organisms need not be explained entirely as the result of function and that 
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physical and chemical considerations are at least as important. To know the 


cause of shape he showed the answer must be sought in the physics of force and 
the chemistry of the tissues required to sustain these forces. He showed that 
changes in form, either by growth or evolution can be expressed by mathematical 
formulas. He devised a method, called “Cartesian transformations,” that readily 
relates changing forms to one another and that will show at a glance why and 
how forms differ. It is a method of understanding changes in form that helps 
one to appreciate the directions and magnitude of change. He applied the same 
kind of mathematical analysis to many problems of form such as the spiral shape 
of horns and the form of snail shells. 

How will Thompson’s extraordinary work affect dentistry? That it will 
have an influence there can be no doubt. Julian Huxley acknowledges a great 
debt to him in the classic work on Problem of Relative Growth. Biology has 
heen moving more and more in this direction for the past thirty years. The trend 
is evidenced by the fact that we have whole new fields such as “chemical em- 
bryology” and “biophysics” based on his work. It is fair to say that Thompson, 
in his unconventional way, opened the door to a whole new era in biology. 

Though as yet it has received but scant attention, the dental implications of 
his work are far-reaching indeed. To the orthodontist with his concern for growth 
and form, to the periodontist with his biologic problems of maintaining tissue, 
to the prosthodontist and his physical problems of form—to practitioner and re- 
searcher alike, Thompson opens a new door to the whole practice of dentistry. 

Thompson was primarily a classicist. Probably these developments would 
have come even if he had never written On Growth and Form, for the time was 
ripe. However, great impetus to his work has come from the development of re- 
search tools which are gradually unfolding the secrets of all matter. 

Among such developments is the proton microscope with which it is now pos- 
sible to actually see atoms and molecules. It can produce magnifications of one mil- 
lion times, and the field emission is so strong that the picture is bright enough to be 
projected on a large screen in an auditorium and to be photographed with an ordi- 
nary motion picture camera. Called the field emission microscope, it can distinguish 
down to one-ten-millionth of an inch detail so fine that it staggers the imagina- 
tion. Although this resolving power is no greater than the conventional electron 
microscope, the great value of the instrument is its ability to make visible mono- 
molecular layers, and even individual atoms. We can actually see the catalytic 
action of nonmetallic substances such as enzymes. Since it does not depend 
upon temperature, we can watch reactions of molecules from as low as —300° F. to 
as high as 2200° F. By changing the temperature we can watch changes in 
molecular behavior and changes in physical states of matter. By operating the tube 
with positive ions instead of electrons, it is possible to fill the field with an area 
of about one-fifty-billionth of an inch: this makes a resolving power of one- 
hundred-millionth of an inch possible, which is fine enough to show the details 
of arrangement of atoms. We have good reason to expect more interesting 
developments from this first method of observing a real surface in atomic di- 
mensions. 
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Perhaps as time goes on the proton microscope will reveal to us the actual 
processes of dental caries, but meanwhile the quest continues for the pathogenesis 
of satisfactory measures for control. I recently heard an interesting theory of 
the origin of dental caries expounded which suggested that none of the present 
lines of investigation are dealing with its cause, but merely with the mechanics 
of the morbid process. Although presented merely as a fanciful theory, it is not 
without foundation in fact, based upon our recent knowledge of the workings of 
the endocrine system in psychosomatic medicine, and actual clinical observations. 
At least it should serve to stimulate our thinking about this important dental 
problem. 

It is difficult for dentists with their technical beckground to think in terms 
of the whole body, but a human being is not just a bundle of organs encased in 
skin; man is a completely integrated, whole organism. The life of an organism, 
like that of organized society, depends upon its system of communication. The 
remarkable instruments of communication which integrate our civilization (the 
telephone, radio, television) are much less remarkable than the communication 
system that integrates a human being. Our nervous system has powerful trans- 
mitting equipment, sensitive receivers, trunk lines connecting distant points in 
the body, a central exchange which sorts and coordinates messages. It transmits 
messages to all points of the body in a small fraction of a second, in a most pecu- 
liar and implausible way, completely devoid of electric wires, radio tubes, or the 
like. How the human nervous system works is still a mystery, but some features 
of it are now fairly well understood. 

Primitive man used his teeth for more than the mere mastication of food. 
With his teeth he fought off his enemy; he used his teeth as he fought and killed 
his prey for life-giving food. Snarling, with his teeth bared, he expressed his 
rage and sought to instill fear in his adversary. His teeth played an important 
part in his fight for survival and supremacy. As he killed and ate, his use of teeth 
was always associated with periods of stress, both physical and emotional. 

We know that stress brings forth an immediate and violent reaction of the 
endocrine system. From such knowledge have come the development of cortisone 
and ACTH and our present understanding of arthritis, hypertension, and psychoso- 
matic medicine, to mention but a few achievements. The endocrine system con- 
trols metabolism, the very key to life itself. So in early man, with his intricate 
nervous system transmitting messages to all parts of his body, the use of his 
teeth immediately called forth a violent metabolic response, affecting all the tissues 
of his body: bone, connective tissues, mucous membranes. Today we have ample 
evidence that teeth, like all living matter, depend upon metabolism for survival. 


DENTAL CARIES 


Modern man is subject to many emotional stresses, but they do not call forth 
the same metabolic response in the dental tissues. So it would appear that present 
methods can lead to no more than palliative treatment. Hurst and his associates 
indicated that several groups of oral bacteria possess the ability to initiate enamel 
caries at neutral pH and in the absence of fermentable carbohydrate. While 
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lactobacillus counts may be of value in determining the rate at which caries is 
progressing, the assumption of the authors, based on additional experimental 
study, was that the lesions were the result of bacteria attacking the organic con- 
stituents of enamel. This would support those who believe that the primary 
lesion is not acid decalcification but rather breakdown of the organic structure 
by proteolytic bacteria. Could this be metabolic? 

In another bacteriologic study, Burnett and Scherp, employing careful tech- 
nique, determined that in deep dentinal caries only 3 per cent of the bacteria are 
acid-forming.’ Bibby and his associates in an attempt to correlate the so-called 
decalcification potential of various foodstuffs could find no parallelism between 
decalcification potentials and caries production. Nevin and Walsh, in a deter- 
mination of the extent to which size and shape of interproximal spaces can effect 
the rate of diffusion of acid formed in these spaces, concluded that the physical 
factors of spacing and contour were of much greater value than the buffering 
capacity of the saliva.’ 

With regard to ammonia, we are still faced with conflicting reports. Bibby 
and Nevin, in a group of in vivo tests with seventy-five young women, found 
in over a period of seven months no significant reduction in lactobacilli counts, as 
an index to caries activity. Many others, too numerous to mention here, have 
found similar results. The evidence in favor of the ammonium ion must be viewed 
with some circumspection. 

The literature is so replete with caries studies that it is indeed difficult to know 
what to digest in such a short space. Neumann and Lefkowitz worked with a large 
group of children on a supervised diet, fed one group sugar cane juice, while another 
group of children chewed the raw cane daily for a period of three years. They 
found a 50 per cent reduction in caries in the group who chewed the cane, as 
compared to those who received the equivalent amount of cane juice, and con- 
cluded that the difference showed a relation of function to caries rate.* On the 
other hand, Dreizen and Spies in a study of habitual sugar cane chewers found a 
much higher rate of caries.‘ All of which merely points up the fact that caries 
is not a simple process. 

But in any case, the theory that lactobacilli cause caries appears to be rapidly 
going by the board. In a very ambitious symposium conducted during the past 
year by the Journal published by the Dental Society of the State of New York, the 
preponderance of opinion is that lactobacilli are an effect, not the cause, of den- 
tal caries. 

Flourine continues to hold the center of the stage. Much of what is written is 
but a rehash of the same ideas, or reconfirmation of the statistics with which 
everyone is familiar by now. I have recently seen some evidence which suggests 
that ingestion of fluorine may cause mental retardation in children. Admittedly, 
while this has not as yet been subjected to a searching scientific examination, 
the evidence is sufficiently strong, and the consequences sufficiently grave, to make 
us pause in our headlong dash to climb on the bandwagon.’ Modern nutritionists 
tell us that mineral trace elements in our diet are necessary to life. What they do 
not emphasize is that minute traces of toxic chemicals may poison us slowly. 
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When we are being slowly poisoned, it requires imagination and research en- 
terprise to prove the cause-and-effect relationship. Because we do not now have 
the means to demonstrate such a relationship is no reason to laugh it off. We 
have a similar parallel in the recent discovery of many carcinogenic chemicals, 
which for many years had been regarded as perfectly innocuous. The analogy 
is striking, because it is not the quantity ingested, nor the blood levels, but rather 
the cumulative effect of continued ingestion even of insignificant amounts for a 
long period of time. 


Before leaving this field we might make brief mention of chlorophyll. In 
the wild endeavours of the human being not to smell like a human being, the 
absurd claims made for chlorophyll are becoming more nauseating than the odors 
it is supposed to prevent. Like many another product, it does have a place in 
our armamentarium, but it is being run to death. As a matter of interest it might 
be well to note that, contrary to manufacturers’ advertising, the product so widely 
distributed is not “nature’s chlorophyll,” but a copper salt. Here again, reports 
are so conflicting as to make one throw up his hands in despair. Let us leave 
it with the thought that it is useful, but not a panacea." 


THE DENTAL PULP 


Here we turn to more prosaic problems. The development of higher op- 
erating speeds has focused attention on the effect these procedures have on the dental 
pulp. Although it has been assumed that injury to the pulp was the result of 
excessive heat generated by the high speed of the cutting instrument, recent 
studies cast some doubt on that concept. The dentin of cavities prepared in dogs 
was subjected to temperatures of 600° F. Subsequent examination showed com- 
plete recovery. It is suggested that the use of local anesthetics may interfere 
with this mechanism for the recovery from heat. As the result of various in- 
vestigations, we may conclude that the damage results from the combination of 
heat and trauma of high speed cutting, aggravated by the use of local anesthetics. 
In general, the area of injury to the pulp is bounded by the extent of cut tubules. 
When the trauma, not heat, is extreme, localized abscesses may occur in the pulp 
as the result of liquefaction necrosis. The use of a stream of water will not pre- 
vent the injury from trauma, and surprisingly enough cold water is more in- 
jurious than hot water. Certain medicaments used after such cavity preparation 
will also affect the pulp. Silver nitrate was found to be highly effective and non- 
irritating. Phenol produced no pulp reaction unless it was followed by alcohol, 
in which case an inflammatory exudate was observed in the pulp. Formalin, zinc 
chloride, sodium fluoride, and similar protoplasm poisons used after cavity prepara- 
tion produced gross inflammatory lesions.” 


TEMPERATURE RISE WITH CUTTING INSTRUMENTS 


Peyton and his associates have continued their studies on temperature rise 
with various types of cutting instruments.. They find that with equal pressure 
but the same size and shape, the diamond develops only one-half the heat of the 
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steel bur, and the carbide bur about 25 per cent less. Up to speed of 6,000 
r.p.m. the temperature rise of carbide and diamond is not excessive, and safe 
operating temperatures up to 10,000 r.p.m. prevail with air as a coolant. In 
general, the temperature rise is greater for the inverted cone type than the fissure 
bur. The inverted cone is also more effective in the removal of material per unit 
time, so it follows, the more efficient the cutting, the greater the rise in tem- 
perature. Cutting efficiency also increases with pressure and speed in geom- 
etric progression. All this might indicate that with equal pressure and speed, 
the inverted cone having less surface contact with the tooth, the pressure per 
unit area is increased, hence the increased heat and efficiency of the inverted cone. 
The unanswered question is, with equal pressure and speed per unit area of contact 
with the tooth, what would be the relative heat and efficiency of the three types 
of cutting instruments? Clinical experience would indicate that under such condi- 
tions the results might be quite different.’ 


ANTIBIOTICS 


In the short decade since the first patient was treated with penicillin, some 
300 antibiotics have been discovered, ushering in what amounts to a revolution in 
medicine ; we have entered an antibiotic age. Dentistry has also shared in the bene- 
fits of this new era. Effective mixtures of antibiotics and fungicides have brought 
back a wave of enthusiasm for endodontia. Even greater impetus has come from 
numerous investigations which appear to disprove the long held theories of focal 
infection. Eminent clinicians have protested that the theories of focal infection 
cannot be ignored so lightly, and the pendulum has swung too far toward the con- 
servative. It has been suggested that perhaps these opposing views might be re- 
conciled, not on the basis of the infection per se being transported from one site 
to another, but rather as a result of the effect of the inflammatory reaction on the 
neurodystrophic processes. We cannot ignore the totality of the human body, and 
the theory that any portion of the nervous system can become the starting point for 
processes of neurotrophic character.” Bearing this out is Broder’s contention that 
inflammation may continue after all infection has been eliminated. 

After ten years, penicillin still remains the least toxic and most generally use- 
ful of all the antibiotic drugs. In some places the emergence of resistant strains 
of staphylococcus and streptococcus has become a serious problem, but on the 
whole penicillin still holds the upper hand over most of the infections it is designed 
to combat. The second most important drug, streptomycin, is used to combat vari- 
ous bacteria that resist sulfa drugs and penicillin. When given in substantial 
amounts, it is prone to produce resistant strains of tubercle bacillus, but this has 
been somewhat mitigated by the development of a less toxic form called dihydro- 
streptomycin. Its value in endodontia is still unknown. 

The three other major antibiotics are Chloromycetin, aureomycin, and Ter- 
ramycin. All are broad spectrum drugs which attack a wide range of infections, 
including rickettsia, the tiny microbes intermediate between the bacteria and 
true viruses. Each appears to be finding some special field of application. In 
addition to the antibiotics produced by molds there are some made by bacteria, 











oi 
i 
Ks 
i 
i 














Ler wae REPORT OF COMMITTEE ON SCIENTIFIC INVESTIGATION 131 
the most important being tyrothricin, bacitracin, and polymycetin. Apparently, 
even in the tiny world of bacteria we see evidence of the schoolboys’ doggerel, 
“big bugs have little bugs upon their backs to bite em, and little bugs have lesser 
bugs, and so ad finitum.” Perhaps the killing off of some bacteria which could 
fight with each other, instead of their host, may not be an unmixed blessing. An 
interesting sidelight on the development of the antibiotics has been the accidental 
far-reaching discovery of powerful growth promoting factors which may be more 
important than their use as drugs themselves. Just how the antibiotics promote 
growth is not known. They have this effect only when given orally, and it is as- 
sumed, though not proved, that it is due to altering the intestinal flora. The inter- 
action is undoubtedly complex. 

Antibiotic mixtures have become popular in dentistry for both endodontia and 
treatment of soft tissue infections. For sterilizing root canals, Bender and Seltzer" 
found that, whereas penicillin alone was only 70 per cent effective, a single ap- 
plication of a suitable antibiotic mixture was 97 per cent effective after a single 
treatment. Since even a trace of the drugs present in the culture media will pre- 
vent growth, when culturing root canals which have been treated with penicillin, it 
is necessary to inactivate it by the addition of penicillinase. 

Dramatic results in the treatment of Vincent’s infection have been produced 
by the use of bacitracin used as a spray, ointment, or in troches. For mixed in- 
fections in the mouth, troches containing bacitracin in combination with other an- 
tibiotics are powerful weapons in the mouth, but dentists should be cautioned to 
remember that a significant number of deaths have been traced to the prolonged 
administration of Chloromycetin by mouth. Its use in root canal therapy is prob- 
ably not accompanied by any risks. A new antibiotic, called Erythromycin, isolated 
from Philippine soil has been found effective against some of the viruses, but is still 
in the experimental stage. 

Although we take it for granted, it is strange that organisms so small that 
they are invisible can cause fatal disease in an animal as large as man. To the 
present day this question remains unanswered in the case of many bacteria. Within 
recent years three bacterial toxins have been isolated as the most potent poisons 
known. A single milligram is enough to kill over 1,000 tons of guinea pigs. How 
these toxins injure tissue is still a chemical mystery, but it may be calculated that 
only one or two molecules per cell enter into an irreversible combination to kill 
skin tissue. However, the production of toxin by bacteria is affected by even minute 
traces of metallic elements. Although traumatic shock is not ordinarily considered 
the problem of the dentist, recent findings indicate that in irreversible shock and 
death, infection plays a dominant role. 


ANESTHETICS 


Doubleday notes that the mode of action of local anesthetic solution is such 
that the pH determines the efficiency as recorded in induction time. Manufacturers’ 
solutions are always acid to keep them stable, and while free from harmful 
effects, freshly prepared buffered solutions are more effective than ready made 
ampules. Although Xylocaine is a promising material of low toxicity, Novocain 
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still has an important place in dental practice. It diminshes the irritabilty of 
tissue and helps to combat shock. It is of value in prolonging the action of 
penicillin, and today is preferred to oil or wax for this purpose. Doubleday 
cautions that all solutions, whether freshly prepared or ready made solutions, 
should be boiled before use. Both procaine and Xylocaine can be boiled without 
injury.” 


SELF-CURING ACRYLICS 


Investigation of self-curing acrylics continues to shed more light upon their 
uses and limitations. Paffenbarger points out that they lack the caries-inhibiting 
properties of the silicate cements, perhaps due in part to the fact that regardless of 
whether they were placed by the painting technique or pressure packed, all showed 
leakage when subjected to temperature changes, due to the difference in coefficient 
of expansion of the tooth and the acrylic. Seelig™ filled freshly extracted teeth 
by both techniques and found equal adaptation by both methods, although the 
painting technique gave a finer structural compound. 


However, Nealon shows that shrinkage is not a factor in adaptation to the 
cavity walls, and that indeed a thin mix with more shrinkage will actually have 
better adaptation. To illustrate this, he placed in a Dappen dish a small amount 
of polymer and added to it sufficient monomer to make a thin mix. In another 
Dappen dish he placed a similar quantity which had. been mixed on a slab and 
then pressed to place. After polymerizing, the thin mix, formed directly in the 
dish, was seen to be tightly adherent to the glass and had to be dislodged with 
force. The shrinkage had all taken place on the free surface, so although the 
volumetric loss was greater, the undisturbed curing had produced good adaptation. 
On the other hand, the material pressed to place in the other dish did not adhere 
to the glass and could be dislodged merely by inverting the dish. Therefore he 
concluded that by applying the material as a thin mix to the cavity and allowing 
undisturbed curing, adaptation is improved and shrinkage overcome by subsequent 
additions.“ Color stability in all of them appeared to be poor. 


Since the painting technique appears to have largely displaced pressure packing, 
many men have turned back to the silicate cements for small interproximal areas 
where painting is impractical. Some of the more serious objections to acrylic ma- 
terials appear to be overcome by a new material recently introduced into this country 
from the DeTrey Laboratories in Switzerland, known under the trade name of 
Sevriton. It appears to be the only acrylic which could be said to differ radically 
from the conventional materials. A cavity liner is supplied with it which, ac- 
cording to the manufacturer, is unique in that it reacts chemically with both the 
tooth structure and acrylic material to produce an actual bond between the two.” 
While this appears to date to be true, we must not lose sight of the fact that 
acrylic materials have about seven times the expansion of tooth structure with 
thermal changes.® This plus the greater elasticity of acrylic may give rise to the 
question of how long this bond can adhere the material to the tooth. 


It does, however, possess other and perhaps more important advantages. 
Conventional materials all employ an oxidizing agent as an accelerator, which it 
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is claimed causes color changes by oxidation. In this material the accelerator is 
an organic acid which is said to maintain color stability after four years of clinical 
testing. Since the accelerator must be added at the time of mixing, the technique 
is slightly more involved, but the results appear to justify it. Perhaps its greatest 
advantage lies in the packing consistency, which is about like a very heavy glue. 
Polymerization is rapid and hard, and because of the ease of packing there is usually 
little excess or flash, which necessitates but little finishing. Although painting may 
be used where more convenient, there is little need for it. As a result, it is ex- 
cellent for those small inaccessible interproximal cavities where many dentists 
have returned to the silicates. If it is used for painting, do not heat it as the rapid 
polymerization makes it undesirable. Although the liner is said to be nonirritating 
to the pulp, some patients with unusually large restorations have complained of 
sensitivity to thermal shock for a few hours after insertion. Just why we do not 
know, possibly it is the heat of polymerization. Although I think all of us have 
learned from sad experience to be cautious in our evaluation of acrylic materials, 
I can say that after six months of use (which is a relatively short time) I personally 
have found it to be the most satisfactory acrylic I have handled thus far, keeping 
in mind the fact that like all materials it has its place and limitations. 


OTHER PRODUCTS 


In passing, we might make brief menticn of some products of interest, such 
as a new hemostatic called Hemolox, which appears to be a valuable adjunct, and 
is particularly good to stop bleeding and oozing around cavity margins; a new 
porcelain from Steeles with superior esthetic and working properties which yields 
good density without loss of lifelike appearances; a new device developed by Rus- 
sell Jones to yield a more accurate centric checkbite with natural teeth; and still 
another device developed by Saul Robinson to equalize pressure on full artificial 
denture bases. Interest in air abrasive appears to be on the wane, although a few 
are still enthusiastic. 


Each year brings with it some progress, but also finds us beset with new 
problems. Changing techniques with broader knowledge create demands for new 
materials. New materials in turn create new technical problems. The hapless 
practitioner caught in the middle, faced with conflicting opinions from equally 
authoritative sources, frequently finds himself on the horns of a dilemma. Your 
committee has faced the same dilemma in attempting to compile this report. We 
do hope that a glance backward to investigate that which has gone before and has 
been forgotten, as well as that which is new, may help us to broaden our perspec- 
tive toward restorative dentistry as a part of the treatment of the whole man. 
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Paragraph Clinics 











HERE are many ways by which the little everyday problems in prosthetics 

may be solved. Your solutions to these problems will be helpful to others. 
They may be shown by one picture and one descriptive paragraph in the Para- 
graph Clinics section of the JouRNAL. 


REPAIRING A BROKEN LINGUAL BAR 


CLARENCE H. BLancHarp, D.D.S. 


Los Angeles, Calif. 


HEN YOUR PROBLEM is a broken lingual or palatal bar try this. 

Line up the ends on the bench or in your hand, and tack a short piece 
of annealed wire across the break with lead solder. Brass wire, 20 or 22 gauge, 
such as orthodontists use for opening space between contact points is a good kind. 
This forms a semiflexible attachment between the parts that can be taken to the 
mouth for further aligning. Seat the partial denture firmly and accurately so 
the wire joining the halves of the denture will be made to conform to the correct 
position. Then make an occlusal impression in plaster or quick setting soldering 
investment. 





Fig. 1.—This broken partial denture has the ends of the brass wire protruding beyond the 
ball of lead-tin solder which bridges the break in the lingual bar. Sometimes it is preferable 
to fasten the wire with two spots of solder, one on each piece of the bar, so the wire alone 
will bridge the break. 


Later, the lead solder and wire must be removed completely by scraping and 
grinding to the clean gold. The parts of the denture are reassembled in the occlusal 
impression, and the permanent repairs are made. 
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NOTE: A quick setting soldering investment can be made by mixing equal 
weights of Kerr Cristobalite inlay investment and Weinstein No. 3 outer invest- 
ment. For ordinary soldering and investing purposes, mix this investment with 
water to a fairly thick consistency. It can be heated for wax elimination or 
presoldering expansion in about ten minutes. 


When it is used for occlusal impressions on which work can be placed for 
soldering, the setting rate of the soldering investment should be accelerated by 
mixing it with a saturated potassium sulphate solution. Then it will set in ap- 
proximately one minute, if it is mixed like putty and used immediately. 


This formula gives excellent expansion characteristics for soldering work of 


any size. 


617 S. OLiveE St. 
Los ANGELES 14, Car. 





The Readers’ Round Table 


Brooklyn, N. Y. 
Editor, The Journal of Prosthetic Dentistry : 


I read with interest the method described by Dr. Penzer in “Fixed Bridges Without 
Soldering” (3:718, 1953). As quoted by Dr. Penzer, I had suggested this procedure as an 
experimental technique (3:245, 1953), not merely as he states in order “to eliminate the neces- 
sity for the soldering of fixed bridgework.” I fully agree with the editor that “the inaccuracy 
produced by the curing shrinkage of-the acrylic would exceed the inaccuracy produced by 
soldering.” 


In order to overcome the inaccuracy produced by the curing shrinkage of the acrylic, 
it is necessary to start with an acrylic shell, such as I described in my article. This shell 
is produced by a painting-in technique which compensates for the shrinkage of the acrylic to 
some degree. The acrylic relining of this shell either in the mouth or on a master cast can be 
accomplished sectionally, in order to further compensate for dimensional changes. As a final 
correction, the abutment crowns can be reamed out intracoronally in order to allow for relining 
with inlay wax. 


The chief difficulty with the technique is the securing of a finishing line to indicate the 
proper gingival extent of the abutment crowns. This cannot be accomplished with the method 
described by Dr. Penzer, since the acrylic will not extend subgingivally, and actually has a 
tendency to shrink in an occlusal direction. His method for making a master cast by using 
a plaster impression and amalgam dies is unsound, as the slightest dimensional variation in 
the dies or plaster impression will prevent the proper seating of the dies in the impression 
and eliminate the accuracy required for a fixed bridge. A master cast made from a hydro- 
colloid impression would be more suitable in this instance. 


In an attempt to obtain a gingival finishing line, I have started with an acrylic shell 
which has been overextended in a gingival direction. This type of shell is constructed by first 
scoring around the abutment teeth on the study cast to a depth representing the desired amount 
of overextension. The overextended acrylic shell made from this study cast can then be suit- 
ably fitted to the abutment teeth in the mouth with acrylic and inlay wax as described above. 
An alginate impression can be made in the mouth over the corrected acrylic bridge and a 
master cast constructed in order to facilitate the laboratory procedures. 


In order to eliminate the fine porosity which often results when an acrylic pattern is cast, 
blind sprues can be placed at opposite ends from the casting sprues, and any residue which 
does not burn out is pushed into these blind sprues, which are subsequently removed. 


Sincerely yours, 
Alexander Leff, D.D.S. 


Des Moines, Iowa 


Editor, The Journal of Prosthetic Dentistry : 


In your article appearing in THE JouRNAL oF ProsTHETIC Dentistry in September 
(3:633, 1953), paragraph “The temporomandibular joint” you state, “It is one of the two 
connections between the upper and lower jaw which is not changed by the loss of teeth.” 
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If you mean by that that the head of the condyle in its relation to the glenoid fossa remains 

constant through life regardless of how much loss of vertical, then I challenge that statement. 
If I have misconstrued your meaning, please set me right. 


Sincerely, 
F. N. Ralston, D.D.S. 


Editor, The Journal of Prosthetic Dentistry, 
Columbus, Ohio 


Doctor Ralston’s interpretation of the statement I made on page 633 was due to my 
efforts to be brief and simple in this descriptive material. I can see how you would conclude 
what you did. 


I consider the temporomandibular joint(s) as one connection between the two jaws, the 
musculature as the second connection, and the teeth as the third connection. 


Obviously, the points of origin and insertion of the muscles of mastication do not change 
when the teeth are removed. The muscles may shorten or atrophy after they are unable 
to function properly, but at the moment of extraction they do not change. 


Likewise, the removal of the teeth per se does not change the temporomandibular joint. 
But after the teeth are out the joint may become unhealthy if the tooth contacts are not 
properly restored, or the temporomandibular joint may regain its health by the elimination 
of traumatogenic tooth interferences. 


However, the removal of the teeth immediately removes that part of the connection between 
the upper and lower jaws. This is further complicated by changes in the structure of the two 


jaws which occur subsequent to the removal of the teeth, in spite of any restorative treatment. 
The point is that the restorative treatment must be done in such a way that it will harmonize 
with the other two connections between the jaws. 


Sincerely, 
Carl O. Boucher, D.D.S. 


Chicago, IIl. 


Editor, The Journal of Prosthetic Dentistry : 


May I compliment you on your masterful and scientific presentation in THe JOURNAL OF 
ProstHetic Dentistry (3:633, 1953), entitled “Occlusion in Prosthodontics.” 


Many things that you have said coincide with [my] thoughts. The first three paragraphs 
on page 633 should, I believe, be seriously considered by all teachers and writers who are con- 
cerned with the problem of occlusion. 


However, you have presented some thoughts with which I disagree. Or rather I should 
say to you, thoughts that I do not understand. 


The latter part of paragraph four, page 636, continuing on page 637, such things as you 
have discussed here go back many years. With my apology, may I suggest that you have not 
made clear, to me at least, whether the second sentence, page 637, referring to “The direction 
of the glide” is with the teeth in occlusal contact. I suppose that they are. Would it not 
seem reasonable that as soon as the opposing teeth come into contact, that they determine 
the “direction of the glide,’ and that the temporomandibular joint, together with the glenoid 
fossa and the meniscus have accomplished their intended purpose, once the teeth are in 
occlusal contact, be it lateral, protrusive, or anywhere between these ranges and centric 
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occlusion? Do you believe it would be possible that so frail a structure as the meniscus, and 
also the glenoid fossa, as compared to the hardest structure in the body (the enamel of the 
teeth) would determine “the direction of the glide,” after the teeth have made occlusal 
contact ? 


The process of occlusion is a complicated thing indeed and has never been settled in the 
minds of those who have studied it. Do you not think that it would be reasonable to give 
consideration to the following thoughts: The musculature, working in harmony with all that 
involves the temporomandibular joint, brings the opposing teeth in contact be it protrusive, 
lateral, or centric, or any one of thousands of positions between these ranges. Up to this point 
the muscles of mastication are what I would call passive. Once the teeth are in contact they 
determine “the direction of the glide,” the glenoid fossa, and the meniscus then practically 
“give in” and the muscles of mastication really go to work. 


With this tremendous pressure exerted by the muscles of mastication which are the strong- 
est muscles in the body, there must be but little pressure exerted in the structures of the 
temporomandibular joint. Were it not so, they would deteriorate long before they do, and it 
seems that they deteriorate or are irrevocably changed only after a reduction of vertical di- 
mension through the loss or wear and abrasion of the posterior teeth. George Monson 
pointed this out over thirty years ago. His thoughts are expounded by you and many others. 


Page 642, paragraph two says that “the power potential of the opening muscles is much less 
than that of closing muscles, because of the smaller number of muscle fibers involved.” Might 
it not be more correct to say that the smaller number of muscle fibers is due to the fact that 
they are not called upon to exert the pressure of the closing muscles, and are therefore less 
developed ? 


Page 644, starting discussion of Teeth. May I say “Hurrah for you!” But, in my humble 
opinion, you have overlooked the fact that dentures are but a “wooden leg” and should be used 
as such. I am not the originator of the thought (I think it was Prime) that as dentures 
are a “crutch” or a “wooden leg,” they are beyond the original concept of nature, or God, 
and should be used as such. This requires the direct antithesis of what is done with a full 
complement of natural teeth. With all natural teeth present, the mastication of food is done 
(without thought of direction) first on one side, then the other, and back and forth. With 
the “wooden legs” of artificial dentures, the patient should be instructed, and indeed threatened 
if need be, to divide the bolus of food so that both components of the chewing apparatus (right 
and left) are in function at all times. This procedure brings into function the palate of the 
upper jaw, reducing the trauma of both upper and lower cancellous bone tissue. 


Page 653. “The static concept.” In my opinion, so-called balance is of no avail with 
dentures once a bolus of food is introduced into one side of the chewing apparatus, hence the 
opinion of Prime, to use both sides simultaneously. 


Page 655, paragraph one, starting with “most authors agree.” There you have it. This 
conforms with my opinion that to arrive at vertical application of force, it is necessary to have 
a bolus of food (right and left) at the same time, when the muscles of mastication exert their 
greatest force. 


I have neglected to interpose a comment on facial contour before removal of teeth. I 
believe the best way to record this is with a roentgenogram taken at twenty feet, using a 
double screen. This reduces the error in facial dimension to but 1 mm. which is closer 
than most of us can work. 


Dr. Boucher, I may seem to argue with you. I have no such intention. I am but ex- 
pressing my views, as I know you will do. I believe in discussion, not argument. 


Sincerely vours, 


N. L. Kettlewell, D.D.S. 
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Editor, The Journal of Prosthetic Dentistry 
Columbus, Ohio 


Doctor Kettlewell’s discussion of my recent article is both kind and timely. It is only 
through open and dispassionate discussion and further research that we may find the light that 
we all seek. 


Dr. Kettlewell asks some pertinent questions; I will attempt to answer them. The refer- 
ence to “the direction of the glide” [of the condyle] was made in a part of my article in which 
the temporomandibular joint component of occlusion was being discussed as an entity unto 
itself. Certainly the cusps of natural teeth will alter this direction of glide under certain cir- 
cumstances. However, the occlusion of artificial dentures should be made to conform to the 
natural and unstrained and healthy temporomandibular joints. 


The question regarding the reason for “the power potential of the opening muscles [being] 
much less than that of the opening muscles” involves teleological reasoning. Who is to say 
why certain muscles have fewer fibers than others? Can we not accept the fact that the 
greater the number of muscle fibers in a muscle, the stronger the muscle? We do not know 
Nature’s purpose, but we can appraise her work and build in relation to it as we have knowl- 
edge of it. 


It is interesting that we do not agree upon the mechanics involved in the use of artificial 
teeth by the patient. I believe that efficient mastication can be done with arificial teeth when 
food is on one side only. I have no objection to patients chewing simultaneously on both sides, 
but it is difficult to learn. Many patients with artificial dentures never learn to do it. I am 
convinced of the value of bilaterally balanced occlusion. Some recent and as yet unpublished 
research shows that balancing side contacts are made more frequently during mastication than 
are contacts made on the working side. This would indicate at least the possibility of bilateral 


balance even with food interposed between the teeth on the working side. 


Sincerely yours, 
Carl O. Boucher, D.D.S. 





ANNOUNCING 
THE AMERICAN DENTURE SOCIETY PROSTHETIC 
ESSAY CONTEST 


RIZES WILL BE AWARDED to the two senior dental students who submit 

the best essays on prosthetic dentistry. The first prize is Five Hundred Dol- 
lars ($500.00) and the second prize is Three Hundred Dollars ($300.00). The 
purpose of the contest is to stimulate technical writing by dental students. 





RULES 


The contest is open to all senior dental students of American dental colleges. 
Essays are to be on some phase of prosthetic dentistry. 

Essays‘are to become the property of The American Denture Society. None 
will be returned. 

The winning essays will be published in THE JoURNAL OF PROSTHETIC 
DENTISTRY. 

Essays must be double spaced, on plain paper, with generous margins. No 
carbon copies or essays on onion skin paper will be considered. 

Illustrations must conform to the standards of THE JOURNAL OF PROSTHETIC 
DENTISTRY. 

Kssays must be worthy of publication in THE JOURNAL OF PROSTHETIC DEN- 
TISTRY to qualify for a prize. 

Essays must be postmarked on or before July 15, 1954 in order to receive 
consideration. 

The judges of the contest are a special committee of The American Denture 
Society. 

The decision of the judges is final. 

Essays are to be clearly marked as “Contest Papers’ and sent to: 

Dr. Carl O. Boucher, College of Dentistry, The Ohio State University, Colum- 
bus 10, Ohio. 


For further information write to: Dr. Arthur L. Roberts, Secretary, Ameri- 
can Denture Society, Aurora National Bank Bldg., Aurora, III. 











News and Notes 





ANNOUNCEMENTS 


The American Denture Society will meet Feb. 6 and 7, 1954, at the Congress 


Hotel in Chicago, Ill. 





The American Academy of Restorative Dentistry will meet Feb. 6 and 7, 
1954, at the Conrad Hilton Hotel, Chicago, III. 





The American Academy of Crown and Bridge Prosthodontics will meet Feb. 
6 and 7, 1954, at the Conrad Hilton Hotel, Chicago, II1. 





The Academy of Denture Prosthetics will meet April 11 to 17, 1954, at the 
Roney Plaza Hotel, Miami Beach, Fla. 





The next meeting of the American Board of Prosthodontics will be held Feb. 
1 to 7, 1954. Those who wish to have their applications considered at this time 
should have them in the hands of the Secretary as soon as possible. Direct cor- 
respondence to S. Howard Payne, Secretary, University of Buffalo, School of 


Dentistry, Buffalo 14, N. Y. 





Temple University School of Dentistry announces a postgraduate course on 
‘“occluso-rehabilitation” to be given by Louis Alexander Cohn Feb. 1 to 5, 1954. 
The course will consist of lectures and clinical demonstrations of all phases of 
occluso-rehabilitation. For further information write to Dr. Louis Herman, Tem- 
ple University School of Dentistry, 3223 North Broad St., Philadelphia 40, Pa. 
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The School of Dentistry, University of Pennsylvania offers the following 
postgraduate courses : 


P.G. 3—By Dr. M. M. DeVan, and associates, Jan. 25 to 30, 1954. 


P.G. 4+—By Dr. M. M. DeVan, and associates meeting one day per week 
for six weeks starting March 8, 1954. 


These two courses are designed for general practitioners who desire to ac- 
quaint themselves with recent advances in theory and practice of complete denture 
prosthesis. 


P.G. 5—-By Dr. Fred A. Slack, Jr., March 8 to 13, 1954. 


This is a lecture and clinical course in which each student participates in the 
clinical work. 


P.G. 6—By Dr. Charles B. Sceia, Feb. 22 to 27, 1954. 
This is a course in mouth rehabilitation for dentists in general practice. 


For further information write to Postgraduate Courses, School of Dentistry, 
University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 





Columbia University, School of Dental and Oral Surgery of the Faculty of 
Medicine announces a postgraduate course, PD 429, on the Principles of Occlusion 
to be given by Dr. Lewis Fox and associates on Jan. 13, 14, and 15, 1954. This 
course will correlate the principles of occlusion to clinical criteria and therapeutic 
endeavors. For further information write to Dr. Barnet M. Levy, Director, Post- 
graduate Division, School of Dental and Oral Surgery, Columbia University, 630 
West 168th St., New York 32, N.Y. 





The Twenty-second Annual Postgraduate Clinic of the District of Columbia 
Dental Society will be held at the Shoreham Hotel, Washington, D.C., March 14 
to 17, 1954. The theme of the meeting will be “New Horizons in Dentistry” 
with the emphasis on investigation, testing methods, and new techniques. Among 
the outstanding participants will be Dr. Lester Burkett, Dr. Louis Alexander 
Cohn, Dr. Irving R. Hardy, Dr. Lewis Fox, Dr. Gaylord James, and Dr. Daniel 
Holland. A well-rounded program has been developed, including lectures, ex- 
hibits, clinics, and social activities. 
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L’Association des Licenciés et Dentistes Universitaires de Belgique is or- 
ganizing an International Congress to commemorate the twenty-fifth anniversary 
of the establishment of the academic degree of L. S. D. (Licencié en Science 
Dentaire) and the twentieth anniversary of the Association. The Congress will 
be presided over by Dr. F. Noterman of Brussels and will be held at the Casino 
de Knocke-Albert-Plage, May 26 to 31, 1954. For further information write to 
the President, 141, Avenue Carton de Wiart, Brussels, Belgium. 





